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1.0 SUMMARY AND INTRODUCTION

During the past decade extensive capabilities for combined thermal
and fluid flow transient analysis was developed at the Vought Systems Division
(VSD) of LTV Aerospace Corporation. The capabilities included (1) a pressure/
flow solution for a general flow network (integrated with the finite difference
temperature solution) including general valve analyses, orifice and pump analysis
packages, (2) a number of special thermal analysis options including heat ex-
changer analysis, cavity radiant interchange analysis, cabin analysis, etc.
and (3) a number of input/output capabilities such as automatic plotting, in-
térrupt and restart, etc. These capabilities were included in a general purpose
thermal analysis routine, MOTAR!®, developed by VSD for NASA-JSC.

The objective of the effort described by this report was to incorporate
these fluid flow analysis, special thermal analysis and input/output capabilities
of the MOTAR routine into the SINDA7 routine which was developed by the TRW
Corporation. This effort was performed under contract NAS9-6807 for NASA-JSC.
ATl -the capabilities were added in the form of user subroutines so that they may
be ‘added to different versions of SINDA with a minimum of programmer effort.

Two modifications were made to the existing subroutines of SINDA/
VERSIGN 8 to incorporate the above subroutines. These were:

(1) A modification to the preprocessor to permit actual values

of array numbers, conductor numbers, node numbers or con-
stant numbers supplied as array data to be converted to
relative numbers.

(2) Modifications to execution subroutine CNFAST to make it

compatible with the radiant interchange user subroutine,
RADIR.
This modified version of SINDA has been designated SINDA/VERSION 9.

7 A detailed discussion of the methods used for the capabilities added
is presented in Section 2.0. The modifications for the SINDA subroutines are
described in Section 3.0. User subroutines are described in Section 4.0, and
a sample problen is given in Section 5.0. Al1l subroutines added or modified are
Tisted in Appendix A.

*
Superscripts refer to references in Section 6.0



2.0 DISCUSSION OF METHODS

SINDA user subroutines were developed to incorporate the MOTAR
routihe] capabilities for fluid/pressure analysis, thermal analysis of a
flowing fluid and enclosure analysis into the SINDA routine. The analytical
methods for these capabilities are described in this section. Thermal analysis
features such as those methods required for analysis of a flowing fluid and
those required for enclosure radiation analysis are described in Section 2.1,
Pressure-flow analysis methods are described in Section 2.2.

2.1 Thermal Analysis Features .

The calculation methods for (1)} convection and flow thermal conductors
for flow in a tube, (2) heat exchanger thermal performance, (3) inline heater
thermal performance, (4) cabin thermal and mass balance, and (5) enclosure
radiation thermal performance have been added to the SINDA 1ibrary of user
subroutines. The methods used are based on those from the MOTAR computer
routine and are described in detail in the following sections.

2.1.1 Convection Conductors

 Three user subroutines were prepared foy the SINDA library to give
to the user the capability of analyzing convection heat transfer for flow
in a tube. These subroutines and their functions are:

CONV1 - Calculates heat transfer coefficient using re-.
lationships for convection in a flowing tube

CONV2 - Calculates the heat transfer coefficient using the
Stanton number obtained from interpolating a curve

CONV3 - Interpolates a curve of heat transfer coefficients vs
flowrates for the coefficient

The value of the convection conductor, G;j, between a fluid Tump and tube
lump is given by the following relation for all three of the above

-routines: R . ‘ .
G;s = hA (1)

1)
where
h - the convection heat transfer coefficient
A - the convection area



CONV1 uses one of several methods for determining the heat transfer
coefficient, h, for flowing fluid in a tube depending on the flow regime.
The flow regime is assumed to be laminar when the Reynolds number is 2000
or less. For this regime the.coqvection heat transfer coefficient is

calculated by:

.0155-F2

h=k]3.66-F1 + '
D 1 X + .015 x 73 (2)
RP. D RP, D
er er
where: k = thermal conductivity
‘D = hydraulic diameter to flow
X = distance from tube entrance

Re = Reynclds number

. 4m
Hp
m = flow rate of fluid
B = viscosity of fluid
P = wetted perimeter of fluid flow passage

F1 = An input factor for mod1fy1ng fu]]y
developed flow .

F2 = ﬁ? input factor for modifying developing
ow

Equation (2) is a curve fit obtained by VMSC tec approximate the Gratz so-
. . X 1 .
lution? to flow in a tube for values of D TRepy 9reater than 0.001.

The convection heat transfer coefficient for flow in a tube in the transi-
tion flow regime (2000 < Re < 6400) is approxxmated in CONVY by the follow-
ing relation:

ho= K [o‘.ns (re?/3 . 125)(Pr)”3] (3)

This relation was derived by Hausen® and holds only for fully developed flow.



The relation used in CONVI to.determine h for turbulent flow (Re > 6400)
is the following:

h = .023%—(Re)‘8(Pr)V3 (@)

‘ CONVZ supplies a more-genera1 option for determining the convection
heat transfer coefficient. A curve of St(Pr-)Z/3 vs Reynolds No. is inter-

polated to obtain the value of St(Pr)2/3. That is,
st(Pr)%/3 = - F(Re) Y ()
Where St = Stantion number
= Nu
_ Re Pr
- = h
CpV

- -y = Average fluid velocity

F(Re)= An arbitrary function of Reynonds number which
- the user can input as a table

The heat transfer coefficient is calculated by

hos K F(Re) Re(pPr) /3 | (6)

In CONV3, the convection heat transfer coefficient is obtained by direct
interpolation of a curve of heat transfer coefficient vs flowrate.
2.1.2 Flow Conductors

A method for calculating the value of flow conductors is required
when analyzing a problem with fluid flowing in a tube. The flow conductor
is & one way conductor from node i to node j and is calculated by

655 = W Cpy (7)
where: Gij = the conductance from the upstreém 1ump
, W = the mass flow rate in the tube

Cpi = the fluid specific heat for lump i



Two user subroutines FLOCN1 and FLOCN2, were prepared to calculate the values
for the flow conductors. Both subroutines reference the flowrate array and an
array containing conductor identification information. FLOCNI assumes the
specific heat is a function of temperature whereas; FLOCN2 assumes a constant
value for specific heat.
2.1.3 Heat Exchanger Analysis

Four subroutines have been written to facilitate the thermal analysis
of systems containing heat exchangers. These are HXCNT for analysis of counter
flow heat exchangers, HXPAR for paraliel flow heat exchangers, HXCROS for
cross flow heat exchangers and HXEFF for any heat exchanger with an input
effectiveness. These subroutines calculate the outlet temperatureé of two
sides based upon the inlet temperatures and heat exchanger effectiveness.
The relations used for calculating effectiveness are described below.
2.1.3.1 Counterflow Heat Exchanger

Subroutine HXCNT calculates the heat exchanger effectiveness using
the relation from Reference 3 for counterflow heat exchangers. That is,

‘ L ‘.-[LIA {] i (MC)s }]
- ] MO U T

T I-f (MC) e [%%t { |~ (MC)s 1 (8)
Con b1 e 1
Where ¢ = effectiveness
UA = overall effectiveness
(MC)S = mass, specific heat product for the side with

the smallest MC

(MC); = mass, specific heat product for the side with

the largest MC

The 1imiting cases for this relation are:
(1) Hkhen (MC)g/ (MC)I =0,
e = 1-e° UA/{MC)g
(2) When (MC)g/(MC) = 1
)

_ MC , UA

€ = E3
+ UA QMC55+ UA
{MC) 5 .

5



Using the effectiveness as calculated by the above method, the outlet
temperatures are calculated as foliows:

1. For the siﬁe with the smallest MC,’(MC)# ;s
TOUts = T'ins - € (Tins - Tinl) . (g)

2. The outlet iemperatﬁre for the side with the large MC is
then calculated by

Tout) = {MC)s (Ting - Toutg) + Ting r (10)

Y

2.1.3.2 Parallel Flow Heat Exchanger
Subroutine HXPAR calculates the heat exchanger effectiveness
using the relation for parallel flow heat exchangeréawhich is:

. rms[‘—*sm—;f]

f )
1+ MO
MCl,

-

The 1imiting cases are
(1) When (MC)s/(MC}[ =0,
€ = 1. e UMM

(2)" When (MC)g/{MC)}y = 1.,

THC)s

€= 1 -e
2.0

The heat exchanger outlet temperatures are then calculated using
vequat1ons g and 10. '
2.1.3.3 Cross Flow Heat Exchanger

Subroutine HXCROS calculates the effectiveness for cross f]ow heat
_exchangers using one of the four relations below depending upon mixing of
jihé streams.



Both Streams Unmixed

Me ] (M), 1
([(—) MCh ) WCls 7 (12)
€ = J1-¢
0.22
‘MC[S
Where n = [ UA ]
Both Streams Mixed
uA
€ = MC< (13)
UA
- UA
1-e (MCJg 1-e (—)’
Stream (MC}s Unmixed
_10-12}&. _UA
MChy (MC)s
¢ = J1-e¢g ] -e (14)
{MC)
GO
Stream (MC% Unmi xed
:flg)l JUA (15)
f. = ] - e [] (mlJ

The heat exchanger outlet temperatures are calculated using equat1ons (9) and

(10).
2.1.3.4 User Supplied Effectiveness

Subroutine HXEFF was written to perform heat exchanger thermal analysis

with a user supplied effectiveness.

The effectiveness may either be supplied

as a constant or as an array number which gives the effectiveness as a

bivariant function of the flowrates on the two sides.

The outlet temperatures



are then calculated using equations (9) and (10).
2.1.4 Inline Heater Analysis

Provisions for the analysis of a fluid heater have been included
in SINDA with subroutine HEATER. This subroutine simulates an electrical
heater with a control system which turns the heater on when a specified
sensor 1ump drops below a set value and turns the heater off when the
specified sensor lump rises above another set value. When the heater is
on an input quantity of heat is added to the heater node.
2.1.5 Cabin Analysis

A subroutine has been written for use with SINDA which will give

the user the
condensation

ability to perform thermal analyses on cabin air systems including
on the walls and a vapor mass balance. The cabin heat transfer

and condensation analysis involves the two-componént flow of a condensible
vapor and a non-condensable gas, with condensation of the vapor occurring
on surfaces in contact with the fluid. Two problems of this nature have

been studied
1.

The
to the cabin
. ‘I.

extensively.

Condensation on, or evaporation from, a surface over which
a free stream of fluid is passing. In this case, for rela-
tively low mass transfer rates, the fluid properties can be
assumed to be constant. |
Dehumidification of a confined fluid stream by a bank of
tubes. In this case there is a marked change in the
temperature and vahor content of the fluid, and the de-
tailed deposition of the condensate is not of primary
interest. This type of analysis is usually handied on an
overall basis similar to heat exchanges effectiveness
calculations.

following additional assumptions have been made with respect
atmospheric conditions.

The heat of circulation in the cabin is sufficiently high
that the temperature and humidity are effectively the same
throughout the cabin.

The velocity at all points where heat transfer and/or con-
densation can occur is known, and is proportional to the
total mass flow rate in the cabin.



These assumptions make it possible to calculate the heat and vapor
balance in the cabin for the entire volume as a unit, and to solve the heat
transfer and condensation equations at each node independently of the other

nodes.

Cabin humidity can be determined from an overall vapor balance in
the cabin. The total vapor in the cabin at the end of an iteration is:

Wy=Hy ]
Where Wy = mass
HV1'1 = mass
- Wy 4o = mass
Wy oyt = mass
,- > W = mass

cabin

wv_in

Khere min

¥ in

+ Wy in - Wy out - 3 W

of vapor in cabin at end of iteration i

of vapor in cabin at start of iteration i-1

of vapor flowing into cabin during jteration i
of vapor flowing out of cabin during iteration i
of vapor condensed during iteration i-1

Wv.in is determined from the known conditions of the gas flowing into the

h in [ ¢in ]
1.+ ¥in

mass flow rate into cabin
specific humidity of gas flowing 1nto cabin
time increment .

It is assumed that an equal volume of gas is flowing out of the cabin.

Then,
Wy out = m out [ .”fgl*__}
1T+

Where ¢i = spec1f1c humidity in the cabin (at the end of the

_ previous iteration)
and mout = min [R /Pin]
Where p. = cabin density

pin =

density of gas flowing into cabin

The condensation term EW| is determined from the calculations for

the individual nodes as described below. The properties of the cabin

atmosphere are determined from the calculated value of Wy. The vapor pressure



in the cabin is

PV = Nv . Rv TC
Ve
Where Ve = cabin volume
" Ry = gas constant
Te = temperature of cabin gas

Py =  Vapor pressure

- Assuming that the cabin pressure P. is a constant, the gas
partial pressure Py is:

Pa = Pc - Pv
and Wy = T2
, Ra Tc .

Where Wy = mass of non-condensible gas in the cabin.

. Now the new value of specific humidity in the cabin can be
determined by

Wy
Wa

e

The properties of the atmosphere can now be determined by

He = Xpg +WYcHy
X+ yc
.Cpc = Cpg +Yclpv
T + ¢c
ke = _Xkg + Ycky
X + ¢gc
pc = H, + Ug
Ve
Where # = viscosity
Cp = specific heat
k = thermal conductivity
X = ‘molecular weight ratio, My

Mg

10



and all values are evaluated at T

-1 Cabin temperature T. can be

determined by a heat balance on the cabin atmosphere.

'TCwTC

Where Tc1'3

Tin
QL

e

i-1

[

T -1
+ m in Cpc (T'tn - Tci ) - EQL
{(Wy + Wa) Cpe

Te after previous iteration
temperature of gas flowing into cabin
net heat loss to cabin lumps

Cae The heat transfer between the cabin atmosphere and the tube
“and structure lumps in the cabin is defined by:

QL

Where h
ALi
TLj
Ar

Ay [ Te - Ty Jar

heat transfer coefficient
heat transfer area of lump

temperature of tube Tump
time increment

JioTE. Using the Colburn-Chilton heat transfer-mass trarsfer analogy,
..the condensation (or evaporation) at the tube Tump is determlned by:

Km P‘L}[pV - PW‘]. Ar
condensation on wall, 1b.

mass transfer coefficient
vapor pressure at Ty

NETE The latent heat addition to the lump due to this condensation

:'5?}?‘ A W
* Wnere W 5
K
Pwi

ane
AQA

Where A

i

latent heat of vaporization

The vapor pressure Py can be determined by a relationship

?7der1ved from the Clausjus-Clapeyron equation and the perfect gas law
{Appendix K of Reference 4}.

1



- Y [Tu'To]
Pui = Po e Rglg T4

Where Py is known vapor pressure at a reference temperature
To. .

Three methods are available for determining mass and heat transfer
coefficient. For tube lumps the equations from Reference 3 for gas flowing
normal to the tube.axis was assumed. Three different equations are used
depending on the value of the Reynold's number.

Nu = 0.43 + .533 (Re)*° (pr) 3! Re < 2000

e Nu = 0.43 + .193 (Re) 618
" Nu-=0.43 + .0265 (Re

(Pr)-3!  4000< Re < 40000

)-805 (pr)-31 40000 < Re < 400000

-

These equations were derived for an air-vapor mixture, but should
Bngéiatively accurate for other similar gases. The Nusselt and Reynold's

. numbers in the equations are defined using the tube diameter for the
characteristic dimension, and the velocity in the Reynold's number is input
at each lTump and ratioced to the total cabin atmosphere flow rate.

We
vi = vio .
' Wco
Where Wco = nominal cabin atmosphere circulation rate
vio = velocity at Tump at Wco
We = circulation rate at time of calculation

The second option assumes flat plate flow for cabin wall Tumps.
In this case the heat transfer coefficient, for Taminar flow, varies along
the plate. Hence, direction of gas flow and the location of an assumed
leading edge must be assumed. The equation for flat plates from Reference 3 is:
1/3

N, = 0.332 Re*? pr

where the Nusselt and Reynold's numbers are local vaiues and are
defined by the distance X from the assumed leading edge. For a wall lump of
length Li which is located a distance Lj, from the assumed leading edge, the

12



average Nusselt number can be defined as:
Nu = 0.664 Pr 1/3 [(Re‘)‘s - (REQ).S]

Where Ny is defined by Lj
Rey is defined by Lig
Rey is defined by Ljo + Lj

The third option is a direct user input for convective heat transfer coefficient.
For the determination of mass transfer coefficients, the same

equations which were used for heat transfer coefficient can be used with the

Sherwood number substituted for Nusselt number and Schmidt number for Prandtl

number. However, if the diffusion coefficient for the cabin is approximately

" equal to thermal diffusivity, the Sherwood number is equal to the Nusselt

number and the mass transfer coefficient can be determined directly from the

heat transfer coefficient. That is: | '

. Sh = Nu
KmRTgx = hy
D kK
If0 = e  then
Kin = hD
: apCy RTg (16)
Km T _h
o Cp Pe

Equation {16) is the Lewis relationship (Reference 3). For a mixture
of oxygen and water vapor characteristic values are .866 for the diffusion
coefficient, D, and .879 for thermal diffusivity, a, so the relationship
should be valid.

For cabin tube and wall Tumps the values for AQ ; and AQyj are
added to the basic heat balance equation for these Tumps. Values for AQ)j

13



are summed for all participating Jumps for input to the cabin atmosphere heat
balance. Values for AWLj are also summed for all Tumps for cabin humidity
ba]ance, and the value for total water condensed on each Tump wLi is main-
tained. '

If the rate of evaporation or condensation is high it would be
possible for the cabin humidity to change significantly during a single
iteration. This could lead, for example, to overestimating condensation by
-assuming that the humidity is constant in the calculation. A test of the
approximate vapor pressure in the cabin at the end of the iteration is made,
and the condensation or evaporation at any lump is reduced, if the sign of
the AWL, term is changed. A value Wy' is calculated by:

W' = Wt s
Pl and Pv!' = NV. RV Tg
N : 144 VC

w:- - Then-for each lump if

z sis - Py = Py '

a new value of AW i is calculated by:

- . P ) P ) '
ST T [_P_P,_]
vy = v

The new values of AWl are now again summed for the new value of
IAW for establishing cabin humidity for the next iteration. A test is also
made to assure that Wy' is never less than zero.
2.1.6 Radiation Interchange Analysis

Capabilities have been incorporated into subroutines for use with
SINDA to facilitate the analysis of radiation heat transfer in an enclosure.
The capabilities include the ability to:

14



(1) Analyze diffuse and/or specular infrared radiation in
an enclosure
(2) Analyze diffuse and/or specular radiation from an external source
for as many wave bands as desired
(3) Consolidate several temperature nodes into a single surface
to improve computationa]lefficiency
A radiation surface is defined as a group of temperature nodes which
may be assumed to have identical radiating properties, angle factors and
interchange factors.

o The subroutines account for the net radiation heat transfer between
a2 number of surfaces due to emitted radiation from each surface, reflected
radiation from each surface, and radiation from any number of incident sources.
The reflection of the energy originally emitted by another surface or from
an external source may be either diffuse, specular, or any combination of the
~two. ) '
2.1.6.1 Emitted Radiation In A Cavity

The radiosity of a surface is defined as the flux of infrared
radiation leaving that surface with a diffuse distribution (according to
Lambert's Law). That energy leaving a surface which has been reflected in
a specular manner does not contribute to the radiosity of that surface. The
incident infrared radiosity is denoted by the symbol H; The reflectance
(1 ~€) of a surface is separated into two components, the diffuse reflectance
(p), and the specular reflectance (p3). Here ¢ is the emittance of the surface
and is equivaient to the absorptance for long wavelength radiation. With
- the angle factors (Fij) defined in the normal way, there exist similar angle
factors which relate the geometrical ability of surface i to radijate to surface
J by means of a mirror-like reflection from specular surface k. Reference to
Figure 1 indicates the method of imagery which will enable the calculation of
these reflected angle factors. Here the angle factor to surface j is identical
with the angle factor to the image of surface j. Also the angle factor is
limited by the ability of surface i to "see" through the "window" of surface k.
With the specular surface angle factors so defined, an interchange factor Eij
is defined similarly to reference 5 as follows:

L Zk CERTE O R AR R RN R

15
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Here Fij(k) 1s the angle factor from i to J as seen in the specular surface

k, F‘J(k ) ] is the angle factor from i to j as seen in the double specular
reflection from k and 1. There are an infinite number of possible comb1nat1ons
~of these multi-reflections. It is evident that the interchange factors account for
the specularly reflected radiant flux from the reflecting surface. This

portion of total leaving flux {s not a component of the radiosity of that

surface. The radiosity may be written

4
Bi = €E: 0 T. <+ p. Hs :
i? l 1 i By, (18)
and, for ns surfaces,
: ns
= B.A.E..
N Z] J 371 _ - (19)
Now the interchange factors obey the reciprocity relation
A . = A N
iBij = AjEy (20)
So, | Hy =JZ:B:] Biy (21)
.f
Substitution into the equation for B results in
> (5. - eE)B, = ¢oTt
§ ig — ity L (22)

This equation represents a set of linear, simultaneous, inhomogeneous

algebraic equations for the unknowns (Bj). The symbol &;j is the Kronecker
delta function which is 1 when i = j and is 0 when i # j.

Note that the coefficients of Bj in equation (22) do not form a
symetric coefficient matrix since the off diagonal terms contain - piEij.
This equation can be made symetric by multiplying each equation by Aj/pj.

17



This gives

5.: A -
Z(___‘J |- Eqgh ) Bj~ G AL 0T (23)
J\ #; P . 1=1,ns

Written in matrix form this equation is

EB=T

_ (24)
Where £ is a symetric coefficient matrix. The solution is
R P PG (25)
or
ns
= -1 ;
By = D, &gy € AjaTJ.4 | (26)
= : P,
Jhe net heat transfer rate asorbed by éhrface i is given by
Q = A, [H - oT*] (27)
i i i i o
Where H; is given from equation (18} as
E = 4
H,I —_L_[Bi- coT.” ]
Substituting in for H; gives
_ 4 4
0 = Ay {d 8- 9Ty 1-9T
P;
T 4 (28)
LR IR LA DR .

18



Substituting in for B; from equation (26} into equation (28) gives

ns
-]
_Ai‘i{z & iMoot - (e, 4 ;107.4}
Qi = p J=1 ) J i j 1
i J
A o] e 1 8
. €, ' €::+ €sA. -
= % %;1 3 ch4 - ["1""1 .-eijp‘i"‘i ]"Ti ( (29)
LIPS J k |
Since, in steady state, Qj = o , and T; 4 qu for all i and j we can
conclude that .
ns
-1 _ -'l
Pyt e GA o= D & 4N
J=1
% J#i %

Making the above substitution in equation (29) gives

Z o ¢ ¢ J1J'|J [T 4] (30)

| F'] Pj
If we define °F as
i} -1 -
Fig c_G My i# ] - (31)
: p.i pj o
€:€:A; [e'! - pi/A:] |
oF g i (S P
1] P3 PJ' J
Then S
s 4 4 |
= o

This equation gives the heat flux between surfaces. However, each surface
can contain several nodes. The heat absorbed by for each node is determined

by:
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! ns ‘ - . . .
: 4 4
LD D P [TJ' ] (33)
LR
Where n = the node number on surface i
Prior to each iteration, the temperature of the surfaces are determined by
nn 4 nn A T 4
- o 4 %;1 % Tn = %1'""
L il (34)
A : A'i
n .

Where nn = the number of nodes on surface j

Since the heat transfer rate given by equation (33) depends on the node
temperature, stability considerations must be taken into account. This is
handled by storing the following relation into the array cohtaining the
sum of the conductors used for time increment calculation

' nc
- 3 (35)
CON, = 4 A, @ T, Z?Aij
J=1

X

i

Subroutine RADIR makes the calculations necessary to obtain Qn
given by equation (33) and CONn given by equation (35). The following is
a summary of the calculations: _ ,

A. The following are performed the first time through RADIR:

1. From the user input values of Eij, Aj, and p;, the E
matrix given by equation (24) is formed. Only half
of the symetric matrix is stored to save space,

2. The E matrix is inverted in its own space to get E-]
with elements eij“1 h

3. The‘jF'Aij values are determined from equation (31)
and stored in the surface connections data. _

B. The following calculations are performed on each temperature

iterations: |

1. The temperature of each surface is calculated by equation
(34). |

2. The heat absorbed for each node is determined using
equation (33) and is added to the Q array.
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The routine utilizes data used for obtaining‘ﬁF’Afj in step A as working
space for step B, thus, maximizing space utilization.
2.1.6.2 Radiation From External Source

| As with the internally generated radiation, the solar (or any other
external source radiation} interchange factor is defined by '

/ 3

£y F“+Ep‘:sF (k) + ZZ (ko) + '

Where pts s the solar specular reflectance of surface K

Fij(K) is the angle factor from i to j as seen in the
specular surface k.

Fi.(K,j) is the angle factor from i to J as seen in a double
J specular refTect1on from j to ; to k back to i

Ihe 1nterchange factors as defined above accounts for the specularly flux
ref1ected from the surface. Thus, since the specular component of the flux

is assumed to go directly from surface i to surface j by the interchange
factor, Eij, this portion of the total flux is not a component of the radiosity

for the internmediate surfaces (k and 1 above). The radiosity of surface
i is given by

[,

5f = AT Hy : (36)
. Where B: is the radiosity (energy leaving)
Hf " js the incident energy
p?' is the. diffuse reflectance

The energy incident upon a surface is given by

Z B Ey; + S (37)

Where 5y 15 the energy directly incident on surface i from
an external source
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Substituting equation (36) into (37), multiplying by Af/p: and simplifying
" gives the following relation for the radiosity

n . o
* ¥ * .
TR I - Y 3o W WS
p¥ : J=] - (38)
- J# :
This set of n equétiohﬁ can be written in matrix form as
* _® . -
E'B = S : (39)

Note that the equations are written so that E* is a symetric matrix, which
has the solution for B* .

' n
-1
Bt = EX'S . or B, = » [ef) Sia 1O

i
- J=1
Nhere[e?}f1 is the 1jth element of the inverse of the E* matrix

The heat flux absorbed by the i th surface is given by

QFf |
i = aH, : {41)
by i ]
But from equation (36) ! _
B. : '
. (42)
. Hi pi* .
Combining equations {40), (41), and (42) gives i
n _
¥ * -] :
9 5 % AMS; (43)
J=1 pi*

- If we define
LT 2 . :
Figtoey o & A (44)
p* :
* i
Then the absorbed heat flux is given by

n
¥
Q; = 2/:1 “Fis Ay S - (45)
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Equation (45) gives the heat absorbed by each surface. However, each surface
may contain several temperature nodes. The absorbed heat for each node is

given by:

(46)

Where An is the area of the node

Subroutine RADSPL was written to make necessary calculations to
obtain Qn given by equat1on (46). The following is a summary of the .

ca]culat1ons

A.

)

The following calculations are made the first time through
RADSOL :

1. From the user input values of E*ij’ p: , and Ai, the

E* matrix given by equation (39) is formed. Only one
half is stored since E* is symetric.
2.. The E* matrix is inverted in its own space to get E*
with elements, e. }
3. The‘ﬁF, A; values are determined from equation (44) and
stored 1n the surface connections data.

The following calculations are performed on each temperature

-1

iteration:

1. The heat flux absorbed by each node is calcu]ated by

*
i
2. The net heat absorbed by th1s waveIength radiation is
calculated for each temperature node on each surface by
¥ . A%
QG = An G

A

This quantity of absorbed heat is added to the Q array for
node n.
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Note that the user may specify subroutine RADSOL for an many bands of
radiation from an external source as desired. A single call is required
for each band.
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2.2 Fluid Flow Analysis
o Subroutine PFCS was written as a SINDA user subroutine to provide
the ability to perform fluid pressure/flow analysis for flow of an incom-
pressible fluid in tubes. The fluid flow analysis of PFCS is integrated
with the thermal analysis capability so that the temperature dependence
of properties is included in the pressure balances. PFCS is called from
the VARIBLES 2 user logic block. _

PFCS performs a pressure-flow balance on a general flow network
including the following effects:

() Friction pressure drop

- (2) Orifices and fitting type pressure losses

(3) Valves

(4) Pumps

(5) Incoming flow sources at any pressure point in the system
The user describes the flow model to the subroutine by supplying the tube
network connections and information concerning fluid properties, flow
geometry, temperature model lumps, orifices, valves and pumps. Using this
information, the subroutine determines the flow distribution required to
satisfy (1) the conservation of mass at each node point and {2) equal
pressure drops across tubes in parallel. The model used to describe the
flow system and the analytical methods for determining the solution are
described below.
2.2.1 Overall Flow Model Description

A flow problem may be analyzed with PFCS, simultaneously with a
thermal analysis, so that the flow solution is continually updated based
on the thermal conditions. To perform a flow analysis, the user must in-
put 2 mathematical model of the flow system. The flow system is assumed
to consist of a set of interconnected tubes such as the example shown in
Figure 2 which consists of two radiator panels, each containing four
tubes and connected so that they flow in parallei.

For clarity the following definitions are made at this point:
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(1) A tube is any single length of pipe between two pressure

nodes. A tube "contains" fluid temperature nodes and may
contain as many of these as required. ' _

(2) A pressure node is located at each end of a tube. As many

tubes as desired may be connected at a node junction and

a node must exist at the junctions of two flow pipes.
We must make a mathematical model to describe the fluid flow information to
the computer. The information required consists of:

(1) Identification of the pressure node numbers

(2) Identification of the tube numbers and the two pressure

nodes connected by tube

(3) The fluid temperature nodes contained in each tube

(4) The flow geometry for each temperature fluid nodes

{5) The number of “head losses" for items such as orifices

(6) Fluid property information

{(7) Vvalve connections and characteristics

{8) Pump characteristics
To build a flow mathematical model, a schematic of the flow system is needed.

‘As shown in Figure 2, the pressure nodes and tubes may be superimposed on
the schematic. It is also heipful to impose the fluid temperature iump numbers
for each tube.

To facilitate speedy analysis on a general flow problem, provisions
have been made for the user to divide the flow system network into subnetwork
elements. For example, the flow system shown in Figure 2 could be divided
as shown in Figure 3. Tubes 23 and 24 are added in the main network as shown
in 3(a) to replace subnetwork elements 1 and 2. The subnetwork elements 1
and 2 which are shown in Figures 3(b) and 3{c) are then input as separate
network elements. This type of subdivision allows the solution to be obtained
by solving two sets of 6 simultaneous equations and one set of 8 equations
rather than the original set of 16 simultaneous equations. This type of sub-
division has been found to enhance the solution speed and accuracy for pro-
blems with a large number of nodes.

In summary, the pressure/flow solution is obtained by the following
sequence: ‘
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(1) The flow resistance is obtained for each fluid temperature
lump in each tube including the effects of friction, orifices,
and fitting type losses.

(2) The flow conductor valve is obtained for each tube by summing
all the resistances of the fluid Tumps in the tube, adding
the valve and user supplied resistance to the sum, and in-
verting the resistance.

(3) A set of simultaneous equatigns is set-up and solved for each
main system and subnetwork to obtain the pressures.

{4) The flow rates are then calculated. _ :

A detail discussion of each element in the above sequence is described in the
following subsections.

2.2.2 Tube Conductor Determination

The value of the flow conductor is determined for each tube by
first calculating the fiow resistance for each temperature fluid lump con-
tained in the tube, summing these resistances up to obtain the flow re-
“sistance of the tube and inverting the tube resistance to get the conductance.
Flow conductance is defined by the feiations'nip

L

o

Wys =BFy50P; - Py

=) (47)
Where Wijj = flow rate between pressure nodes i and j
GFij = flow conductance between nodes i and j
Pi = pressure at pressure node i
B = pressure at pressure node Jj
The flow resistance for each Tump is then
- 1
1 _ AP
/ Re = gF = =K
j W
c Where Rk = flow resistance for Tump k
APk = pressure drop for lump k
But 4P, is given by ‘
o .~ o ok K ;-ifiuz
- = - C* = -+
el k D, 2g; P A (28)
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Where fk = the friction factor for lump k
ffc = the friction factor coefficient
Lk = the Tump length for lump k

D = the lump hydraulic diameter for lump k

K = the dynamic head losses for lump k
ﬁ = the flow rate
9. = the gravitational constant

py = the fluid density for Tump k

X
i

= the flow area

The flow resistance is then given by

. L -
Ry =(fkfk ﬁf * x) ?§§ﬁﬁe (49)
Two options are available for obtaining the friction factor, fx. These are
{1) internal calculations for all flow regimes and (2} internal calculation
for laminar flow and obtained from a table of f vs Re (where Re is the
Reynold's number) for transition and turbulent fiow. For the first option
the internal calculations for the three flow regimes are:

Laminar Regime: Regy < 2000.

_ 64 '
fk = ﬁgk (50)

KWhere fk = friction factor for Tump k

Rex = Reynolds number for Tump k

Transition Regime: 2000 < Rek < 4000

-

f, = .2086082052 - .1868265324 Re, (51)
T000
+ .06236703785| Re 12 - .oosss45818 | Rey |3
1000~ T000
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EL4000

Turbulent Regime: Re

(52)
f .= 316

e ; \+25
(.
Equation (51) for the transition regime is a curve fit between the
laminar and turbulent regimes which was derived to match the two curves in
" & continuous manner. It is merely an arbitrary curve in this undefined
region. A curve of the friction factor vs Reynold's number given by the
-— "above relations is shown in Figure 4.
' The second option for friction ﬁactor uses equation (50) for the
_ . aminar regime and a user input curve of f) ve Re for the other regimes.
' ~_The options available for input of the dynamic head loss, K , include
=7 72(1) an input constant or {2) a tabulated curve of [ vs Re.

;%Fﬂ;—;—ﬂ~< To obtain the conductance for each tube, the flow resistances for
all the lumps in the tube are added and then inverted, giving

e | GFyy =1 ‘ (53)

T | > &y
O : K k‘

~fjf"”j2;2;3 Valve Analysis

L Provisions have been included in subroutine'PFCS for valves to be

"7 included in the flow balance. The valve pressure drop is characterized by
77 the following equation for each side of the valve;

- P = E 9]

L where AP

o = valve pressure drop
e E = valve pressure drop factor (user input)
- & = . flowrate through the side of the valve under consideration
e x = the fraction of the valye opening ( x = 0 indicates

valve closed; x = 1.0 indicates valve full open}
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Three basic types of valves are available in PFCS which give different

characteristics for the dynamics of the valve position x. These types are:
' (1) Rate Limited | '

(2) Polynomial .

(3) Shut-off . '
A number of variations are available for each valve type. For instance, each
of the above may be either one sided or two.sided. If a valve is two sided,
the -vaive position of side 2, X is related to that of side one by

le= .I.O‘x]

If the valve is one sided, either side one or side two may be used. Provisions
are included for a valve time constant to be included with the polynomial valve.
] The methods used to obtain the valve positions for each of the three

methods are described below.

2.2:3.1 Rate Limited Valve

2 The valve position for the rate limited valve is obtained by an
appFoximate integration of the valve rate of movement, X. X depends on
thegtemperature difference between the valve control set point temperature
and.the sensor temperature as shown in Figure 5. With this characteristic,
theﬁva]ve has no movement as long as the valve temperature error, AT'is
wifﬁ1n the dead band. Outside the dead band, the velocity of the valve in-
creases T1nerar]y as the error increases to a maximum rate, X max. The dead
band, rate of velocity increase, 'dX/d(AT), and the maximum velocity are
controlled by user input.

o= A e

The relations used to obta1n the valve pos1t1éns are as fol]ows

it . i4 . _
o X et () (ar)  (54)
Where xf*‘ = valve position at iteration i+l
X! = valve position at iteration i
§:+l = valve velocity at iteration i+l
H 4

= the problem time increment
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The valve position is limited-by '
X min g - K‘+]g X max
Where X min and X max are input 1imits on the valve position.
The valve velocity, ix+], in equation (54) is given by:

V<0 af |Tsen - Tset| < Tab
Where _
_Tsen = Sensor lump temperature _ .
Tset = Set point temperature
Tdb = Valve dead band temperature
ii+1 = dX [ Tsen-Tset-Tdb ] if Tsen > Tset + Tdb
d{ar) -
vie =0 o g% [Tsen-TsetsTdb ] if Tsen < Tset - Tdb
S a(ar) \
“The valve velocity is limited by
. imin < xi*! < i{max_

Y

“After the valve position for side 1 is obtained from equétion (54), the side
-2-position is obtained from Xp = 1.0 - X1

. 2.2.3.2 Polynomial Valve

e The polynomial valve determines tha steady state valve position

zas.a 4th degree polynomial function of the temperature error between the
“sensor lump and the set point. A valve time constant is then appliied to
determine how far between the previous position and the new steady state
-position the valve will move. The steady state position, Xgg, is given by

_ 2 . n ar3 L 4
xss = Ao + A]-AT + A2 AT + A3 AT + A4 AT
Where AT = Tsen - Tset
Tsen = the sensor lump temperature
Tset = the set point temperature
Ao, A}. Az, A3, A4 = input constants
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The valve position, Xi+] is then determined by

1+1 = i 'AT./I’C
X Xeg *+ (X=X () e | (55)
Where XT+1 = valve positon at iteration i+l
X! .= valve position at iteration i
Ar = problem time increment
tc = valve time constant

The valve position for side 2 is given by

X, = 1.0 - )(.l

where Xy is given by equation (55)
Note -that this valve combines the capabilities of the polynomial valve and
the proportioning valve described in Reference 6. If one desires to
etiminate the effect of the time constant (and thus, give the valve an
instantaneous response), a value for Te shpu]d be input which is small
compared to the time increment, At. Also, either a constant value or a
temperature lump number may be specified for the set point to permit use of
the valve for proportioning between two sides.

2 2 3.3 Shut-off Valve
For side 1 of a shut-off valve the va]ve position decreases from

Sl

Xmax to Xmin when the temperature of the sensor Tump drops below the specified
"off" temperaturesToff, and increased from Xpip to xmax when the sensor lump
exceeds a second specified temperature, Ton. Ton must be greater than Tgff.
S}de'Z works in reverse of side 1. The valve position increased from Xpin to
xﬁax when the sensor temperature drops below the specified Ton and decreases
from Xpax to Xmin when the sensor lump increases above the off temperature,
Toff- For side 2, Toff must be greater than Ton. Note that, if the shut-off
valve is a two sided valve with both sides active, the valve is a switching
valve,

2.2.3.4 Valve Flow Resistance Calculations .
The valve pressure drop on side one is assumed to be given by:
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(56)

-] 2
aP E[_g}]
Where E is an input constant
W 1s the flow through one side of the valve
X is the valve position (fraction of total possible distance)

Since flow resistance is AP/W, the valve flow resistance is given by

s
This value of flow resistance is calculated and added to the other flow

resistances of the tube prior to performing the operation in equation (53)
to find the value of the flow conductor for the tube.

(57)

Valves may be -either one way or two way - i.e.,
be one tube or two tubes at the outlet. If only one tube exists on the
valve outlet the flow resistance is calculated using equation (57) above.
If a second tube exists, the resistance on side 2 is given by

R - (58)
2.2.4 Pressure-Flow Network Solution '

As previously stated, the user may subdivide a system flow net-
work into a main network and subnetwork elements. The elements which are
subnetworks to the main network may also contain subnetwork elements but
the subdivision can go no lower than two Tevels,

After the flow conductor values havg been obtained by the methods
described in Sections 2.2.2 and 2.2.3 a set of simultaneous equations are set
up and solved for the main system and for each subnetwork. The subnetwork
elements are all solved first and then, their equivalent flow conductor‘value
is calculated. The value is inserted in the main system network and the
system solution is obtained. The procedure is fepeated until the problem
is balanced. -

A set of simultaneous equations are obtained by conservation of mass
. at each pressure node for each network and subnetwork. For any node i the
conservation equation can be written as follows:
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2:1""out - E:uin =0 B ~ (59)

Let win = Ni
hc
and W . " Z GF”[ Ps = Py ]

Then equation (59) becomes

n
%:]GF'ij[Pj - Pi] - w1.~ = 0 i=1,n (60)

Where GF:: -= flow conductor between pressure nodes i and j

1J
Pi' = pressure at node i
Pj = pressure at node j
Hi = flow rate added at node i
n = npumber of pressure nodes in the subnetwork.

" The above equation is a set of n simultaneous equations for P array.
Pressure in the system or subsystem may be set at a specified level but
the last (outlet) node must be specifiéd. Equation (60) may be written
in matrix form as:,

(61)
GP = C
Where )
B - -
ZGFij - GFpp = GFjgreceeererees
_GF21 ZGFZJ. - GF23 IIIIIIIII
6 = .

<GP R

38



'w] + GF1n Pn

"2 + GFZn Pn

[y
]

-

W

GF

n-1 +" n-11

=

Pp is the specified pressure. The abdve equations are solved for pressures

at each point in the system and flow rates are then calculated for each
tube by:

n
o)
n

—
e

ij ij P~ P50 - (62)

Since the coefficient matrix given by equation (61) is symetr%c and positive ‘
definite the efficient square root or Symmetric Cholesky method was pro-
grammed to obtain the solution. This method is more accurate and faster
than any other methods studied for this application.

Since the flow conductors are functions of the flow rate, the set
of equations given by (61) are solved numerous times on each temperature
iteration with a net set of GFij values for each solution. The iteration
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process continues until the change in the flowrates is within some user
specified tolerance before proceeding to the next iteration.
2.2.5 Pump and System Pressure - Flow Matching

Concurrent with iterating the system flow equation to solution
on each temperature jteration, the overall system pressure drop and flowrate must be
matched to a pump characteristic. Several types of pump characteristics
are available to'the user as options. These are (1) system flow rate
specified as a constant, (2) system flowrate specified as a known function
of time, (3) pressure drop specified as a function of the flowrate in a
tabulated form and (4) pressure drop specified as a function of flowrate
with a fourth degree polynomial curve.

The first two options require no balancing of the pump with the
system. Balancing is required for options (3) and (4) and iterative
procedures have been devised to obtain the solution of the pump curve
to the system characteristics with as few passes as possible through the

" system pressure/flow balancing loop for these options. The procedures

= used for these options are described below.

2.2.5.1 Tabulated Pump Curve Solution
The matching of a tabulated pump pressure rise/flow characteristic
to the system pressure drop/flow characteristic is accomp]ished'by the
following procedure. See Figure 6 to aid in understanding the procedure.
Step 1 : The initial flowrate, W1, at the system inlet is
established either from user input on the first
iteration or the system flow of the previous jteration
for subsequent iterations.
Step 2 : Using Wy, a solution to the flow network is obtained
using the methods described in Sections 2.2.2, 2.2.3
and 2.2.4. Following this solution, APt is available
establishing point 1 on the true system characteristic
curve shown in Figure 6.
Step 3 : Obtain an equation for the straight line approximation
of the system characteristic (1ine 0, 1 for the first
pass, line 1, 2 for the second pass, etc.)

&P = C Wg + D
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where ( = W

4P, - 4P,
D=AP0-H_]-_FJO—NO
AP, W are the system pressure drop and flowrate
values given by the approximate equation
-4P9, Wy are the latest values for system pressure
| drop and corresponding system flowrate
APy, Wg are the values for system pressure drop and
corresponding system flowrate for the previous
pass (These values are zero for the first pass)
Step 4 : Obtain the equation of the line connecting points aj
and by which is an approximation of the pump characteristic.
(1) Two points are determined on the pump characteristic
curve: '
(a) interpolate the tabulated characteristic at iy
to obtain AP3] (See Figure 6) to locate point aj
at Wi, APa1. If Wy is greater than Wpax, set Wy
equal to Wpax and APz7 equal to zero.
(b) reverse interpolate the tabulated characteristic
at APy to obtain Wy to locate point by on the curve.
. If AP1 is greater than APpsx. AP] is set to APpax
and Wyy is set to zero.
(2) Determine the coefficients A and B for the equation

BPp = Ay + B
, AP, - AP
where A = o 1 0 al
b1 1
B - Ap _ AP'I - Apa'l
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APP. wp are the pump pressure rise and flowrate as given
by the approximation. ‘

Step 5 : Solve the apprdximate eduations obtained in Steps 3 and 4
to obtain an approximate solution to the system
characteristic and the pump characteristic (Point N) as
follows:

APy = Mg+ B
Step 6 : Check the tolerance below where W,_y is the previous
Wy (Wy for the first time through)

HN-W
W

N-1

Is < .001

N-1

(1) If the above iﬁequality equation is not satisfied repeat
steps 4 through 6 substituting Wy for w1 and
APN for APy
(2) If the inequality is satisfied the point S1 (Figure
6) has been located. Continue with step 7. The
final flowrate is W»
Step 7 : Check the following tolerence

LPS

ToL”
Is --'-'ﬁ“]——'—<

(1) If the above inequality equation is not satisfied,
repeat steps 2 through 7 using the value of Wp
for Wj.

(2) If the inequality is satisfied, wz is the solution
flowrate.

*
TOL is the input pressure solution tolerance described on page 74
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2.2.5.2 Polynomial Pump Curve Solution
When the user describes the pump curve with a polynomial curve
" fit, the pump characteristic is described by the relation

= 2 3 4

When this option is used, the procedure for matching the pump characteristic
to the system characteristic is identical to that described

in Section 2.2.5.1 for the tabulated pump characteristic except Steps 4 and
5 are replaced with the following:

Step 4 : Obtain the coefficients of the 4th order equation
to be solved

Since:
AP, - APg = O
AP, = C ws + D (C and D are obtained from Step 3)
2 3 4
= + + + +
APp Ao A]Np Apr Aswp A4Np

The solution occurs when

8P =AP,

Then the equation for WN is

W2+ A+ At = o

(Ro-D) + (A]~C) NN + A2 N My 4"

Step 5 : Solve the eguation for QN using the Newton-Raphson
Method of solution for a fourth order polynomial

The remaining steps are identical to that given in Section 2.2.5.1.
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3.0 MODIFICATIONS TO SINDA SUBROUTINES
3.1 Pfeprocessor Modifications .

Subroutine IMBED was written to convert actual conductor numbers,
node numbers, array numbers or constant numbers which are input in the array
data to their relative location in the G, T, A or K arrays respectively.
The number to be converted in the array data is entered with an * followed
by G, T, A, or K depending on the type of relative location desired. For

jnstance, an array with the following input
) 12, *A10, *T5,*G101, END
would be changed so that the location of A10 in the A array would replace *A10
in the A12+1 location. The relative node number of actual node 5 would replace
“the *T5 and the relative conductor number of actual conductor number 101 would
‘be placed in A12+3. The converted array might read '
12, 102, 3, 21, END 7
Wheré A10 is located at location 102 in the A array, actual node 5 has relative
Tumber 3, and actual conductor 101 has relative conductor 21.
° - Subroutine IMBED is called from CODERD. Listings'of IMBED, CODERD,
and ‘a modified overlay are supplied in Appendix A.
3.2 User Subroutine Modifications
2o A modification to the SINDA execution subroutine, CNFAST, was
required to make it compatible with the radiant interchange subroutine,

RADIR. This minor modification was required because the manner in which

temperatures were calculated when the problem time increment is larger than

the maximum convergence criterion for a given node was not compatible with

the manner in which the convergence criteria information was carried over

to CNFAST. A listing of the modified version of CNFAST is supplied in Appendix A.
A modification was made to user subroutine TPRINT to print

temperatures in increasing order of actual node numbers. This modification

increased the dynamic storage requirement to two Tocations for each node

in the network. ’
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4.0 USER SUBROUTINES

The capabilities described in Section 2.0 are available to the
SINDA user through user subroutines which were added to the existing SINDA
11brary7. This section presents a description and user input requirements
for each subroutine. Table 1 summarizes the subroutines and the page that
each user description is found.

The subroutine inputs rely heavily upon the capability to convert
from actual array, constants, node, and conductor numbers to relative numbers
in the array data. To use this capability the user may supply an actual array
number, node number o conductor number by preceding the actual number
with *A, *K, *T, or *G respectively. This causes the preprocessor to replace
the entry with the relative number. Consider the exampie for array number
2. shown below.

' 2, *Al4, *T5, *G7, END .
In this example, following the preprocessor phase, *A14 will be repiaced by
the location in the A array of the Array No. 14 data, *T5 will be replaced
by the relative node number for actual node No. 5, and *G7 will be replaced
by the relative conductor number for actual conductor No. 7. This feature
is used extensively for the input to user subroutines described below and
is described in more detail in Section 3.1. '
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TABLE 1
NEW SINDA USER SUBROUTINES

Convection Conductor Calculation Subroutines

CONVI
CONvZ
CONV3

Flow Conductor Calculation Subroutines

FLOCNI
FLOCNZ

Time Variant Condcutor Calculation Subroutine;

CONDT1
CONDTZ

Enclosure Radiation Analysis Subroutines

RADIR
RADSOL

Heat Exchanger and Heater Analysis Subroutines

HXEFF

HXCHT

HXCROS

HXPAR

HEATER

Cabin Analysis Subroutines
CABIN | ”
Pressure/Flow Balance Subroutine
PFCS

Input/Qutput Subroutines
HSTRY

NEWTMP

FLPRNT

GENQUT

GENI

GENR

FLUX

Elapsed Computer Time Comparison and Termination Routine

TIMCHK
Interpolation

REVPOL
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SUBROUTINE NAME: CONVT

PURPQSE :

CONV1 calculates conductor values using the relations for convection
heat transfer for flow in a tube. The relations used to obtain the film co-
efficient, h, are given by equations 2 thru 4 in section 2.1.1, depending
on the flow regime (laminar, transitional or turbulent flow). h is then
multiplied by the input area for heat transfer to obtain the conductor value.
The conductor valve is stored in the input conductor location. Any number of
conductors may be calculated with a single call. The flowrate arraj and the
fluid properties data are addressed to tie the convection calculations with
the pressure-flow solution. The first argument, AFLOW, is the first argument
in the PFCS routine and identifies the flowrate array and fluid type data array
needed by CONV1. APR is an array which references the specific heat, density,
viscosity and thermal conductivity array. ADAT supplies other information
nheeded.

P —

RESTRICTIONS: |
Should be called in the VARIABLES 1 block so that hA values are obtained
every iteration. -

CALLING SEQUENCE:
CONV1 (AFLOW, APR, ADAT)

where: .
AFLOW™ s is first argument of the PFCS call and is of the following format:
© AFLOW(IC), AW, AP , AGF, AVP, AIFR, AFT, AFR, APD, END

A - array of flowrates per tube in the system
AP array of pressures per pressure node in the system
AGF array of pressure conductors per tube

AVP ~ array of valve positions for all valves in the system

_AIFR  array of imposed flowrate per node ‘

AFT array of fluid type data

AFR array of user added flow resistance per tube

APD array for output of pressure drops per tube

APR is the second argument of CONV1 and is also an array in the PFCS data
input which contains fluid properties.
It is of the following format: APR(IC), CP, RO, MU, KT, GC, END
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cp

RO

MU

KT

GC
ADAT

NG
AHT
ITUBE
NFL
ITYPE

F1
F2

is a doublet temperature dependent specific curve when input with
the *A format '

is a constant specific heat valve if input as a real constant

is a doublet temperature dependent density curve when supplied
using *A

is a constant density valve when supplied as a real constant

js a doublet temperature dependent viscosity curve when supplied
using *A _ - '

is a constant viscosity valve when supplied as a real constant

is a doublet temperature dependent thermal conductivity curve when
supplied using *A '

js a constant conductivity valve when supplied as a real constant
is the gravitational constant in the problem under consideration
is an argument to CONV] which contains convection information. It
has the following format:

ADAT(IC), NG1, AHTy, ITUBEy}, NFLy, ITYPE1, X3, F13, F2q

NGp, AHTn, ITUBER, NFLp, ITYPEn, Xn, Flp, F2p
END )

is actual conductor number of the ith set of data

is the area for heat transfer

is the tube number for obtaining flowrate

is the actual fluid lump number

is the fluid Tump type number

is the entry length

is the laminar fully developed coefficient

is the laminar entry length coefficient
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SUBROUTINE NAME: CONV2

PURPQSE :

CONV2 calculates convection conductor values from a user input curve of
Stanton number {St) vs Reynolds number (Re). The film heat transfer coefficient
is obtained by (1) interpolating a curve of St-Pr2/3 versus Re to obtain
St.Pr2/3 and (2) using the retation h = k/D (St-i’r‘zfa)'Re-Pr'U3 to obtain
h. h is multiplied by the heat transfer area to obtain the conductor values
which is stored in the proper conductor location. The flow data used by
subroutine PFCS is referenced by the arguments AFLOW and APR to obtain flowrate,
type data and fluid property data thus tying the convection and flow analysis
together.

RESTRICTIONS:
Should be calied in the VARIABLES 1 b]cck so that hA values are calculated
on each jteration prior to the temperature calcuiation.

CALLING SEQUENCE: _
CONV2{AFLOW, APR, ADAT)

where:

AFLOW - 1is the first argument of the PFCS call and is of the following
format: ' '
AFLOW(IC), AW, APR, AGF, AVR, AIFR, AFT, AFR, APD, END

AW - array of flowrates per tube in the system -

APR - array of pressures per pressure node in the system

AGF - array of pressure conductors per tube

AVP - array of valve positions for all vaives in the system

AIFR - array of imposed flowrate per node

AFT - array of fluid type data

AFR - array of user added flow resistance per tube

APD - array for output of pressure drops per tube

APR - is an array in the PFCS data input which contains fluid properties.
It is of the following format:
APR({IC), CP, RO, MU, KT, GC, END

cp - is a doublet temperature dependent specific curve when input

with the *A _
- is a constant specific heat valve if input as a real constant
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RO

MU

KT

GC
ADAT

NG
AHT
ITUBE
NFL
ITYPE
AHST

- 1is a dqub]et curve of ST(PR

- is a doublet temperature dependent density curve when supplied
using *A ‘

" - is a constant density value when supplied as a real constant

- 1s a doublet temperature dependent viscosity curve when supplied
using *A '

- i$ a constant viscosity valve when supplied as a real constant

- is a doublet temperature dependent thermal conductivity curve
when supplied using *A .

- is a constant conductivity value when supplied as a real constant

- s the gravitational constant in the problem under consideration

- is an argument to CONV1 which contains convection information.
It has the following format:

ADAT(IC), N§1, AﬁT], IT?BE], NfL], ITYPEl, AH§T1

NGn, AHTn, ITUBE,, NFLyp, ITYPEn, AHST,
END .
- is conductor number of the ith set of data -
- is the area for heat transfer
- is the tube number for obtaining flowrate
- s the fluid lump number
- 1is the fluid Tump type number

)2/3vs Re

51



SUBROUTINE NAME: CONV3

PURPOSE : _

CONV3 calculates convection conductor values by interpolating a user
supplied curve of heat transfer coefficient, h, versus tube flowrate. The
conductor is then obtained by multiplying h times the area, A. A large number
of conductors may be processed with a single call to CONV3. The flow data used
by subroutine PFCS 'is referenced by the argument AFLOW to obtain flowrate
and type data. - '

RESTRICTIONS::
CONV3 should be called from the VARIABLES 1 block to obtain updated
hA values on each iteration.

CALLING SEQUENCE:
o~ CONV3 (AFLOW, ADAT)
where:

AFLOW ™ - s the first argument of the PFCS call and is of the following format:
AFLOW(IC), AW, APR, AGF, AVR, AIFR, AFT, AFR, APD, END

‘Aﬂli:5 - array of flowrates per tube in the system
APR - array of pressures per pressure node in the system
AGF- . - array of pressure conductors per tube
AvVP - array of valve positions for all valves in the system
AIFR - array of imposed flowrate per node
AFT: - array of fluid type data
AFR - array of user added flow resistance per tube
APD - array for output of pressure drops per tube
ADAT - is an argument to CONV1 which contains convection information.

It has the following format:

ADAT(IC), Ng], AﬁT}, ITgBE], A@w]

4 ! ] ]
NGy, AHT,, ITUBEn, AHWn, END

NGy - is conductor number of the ith set of data
AHT - is the area for heat transfer
ITUBE - dis the tube number for obtaining flowrate

AHW - is a doublet array of heat transfer coefficient vs flowrate
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SUBROUTINE NAME: FLOCNT or FLOCNZ

PURPOSE :

Subroutine FLOCN1 and FLOCN2 calculate thermal conductor values
required for thermal characterization of fluid flowing down a tube. The
conductor values are obtained by multiplying the tube flowrates times the
specific heat for each of the conductors identified in the ADAT array. Both
subroutines reference the flowrate array, AW, and FLOCN1 references the ACP
array which gives the specific heat vs temperature relationship. FLOCN2
~ assumes a constant value for specific heat.

. The conductor values reférenced in the ADAT array must also be
supplied in the CONDUCTOR DATA block as one-way conductors with the proper
connections identified. Any dummy value may be supplied for the initial flow
conductor values since these values will be replaced following the first call
to FLOCN1 or FLOCNZ2. These subroutines are called from VARIABLES 1.

RESTRICTIONS:
Must be called from VARIABLES 1.

CALLING SEQUENCES:

FLOCN1 (AW, ACP, ADAT1) or FLOCN2 (AW, CP, ADAT2)

where

AW - is the array of flowrates per tube also referenced in
subroutine PFCS

ACP - is a doublet array of specific heat versus temperature

Cp - s a constant value of specific heat

ADAT] - is the array which identifies the conductor, the corresponding

ubstream Tump and the tube number for each conductor. It
is of the format:

ADAT1, NG1, UPL1, ITUBE;
NGz, UPL2, ITUBE,

NGn, UPLn, ITUBE,, END
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ADAT2
NG1
UPLi

ITUBE

is the array which identifies the conductor, number and
the tube number for each conductor. It is of the format:
ADAT2, NG1, ITUBEl, NG2, ITUBEZ2, - -, NGn, ITUBEn, END

is the ith conductor number (the *G notation is used)

is the upstream lump number for conductor number NGi

(The *T notation is used)

js the tube number which contains the flow for the ith
conductor {¢- Cp product. For flow splitting or mixing
Jjunctions, ITUBEi should be the number of the connect tube
containing the smallest amount of flow. For example,

for a splitting junction the flow conductor which crosses
the junction should contain the downstream tube. For a
mixing junction ITUBE should be the upstream tube.
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SUBROUTINE NAME: CONDT1 or CONDTZ

PURPOSE :

Subroutines CONDT1 and CONDTZ2 calculate the value of conductance
values as a product of a time variant argument W(t) and a temperature variant
or constant argument Cp. The value of Cp is temperature dependent with
CONDT1 and is constant for CONDT2. The subroutines were written primarily
for the purpose of evaluating flow conductors for the case of flowrate
a given function of time. However, they may be used for other time variant
conductor applications.

RESTRICTIONS:
Should be called from VARIABLES 1.

CALLING SEQUENCE:
CONDT1 (ADAT1) or CONDT2 (ADAT2)
where ADATI is of the form
ADAT1, NG1, NLT1, ATIME1, ATEMP]
N§2, NLTZ, ATIﬁEz, ATE¥P2

] 1 1 1

NGn, NLTn, ATIMEn, ATMEPn, END
and ADATZ is of the form:
ADAT2, NG1, ATIME1, CP1
N§2, ATI@EZ, CEE

] t ]

~ NGn, ATIMEn, CPn, NED
The following definitions apply to the above.

NGi - the conductor number of the ith conductor addressed in ADATI
or ADAT2. The *G notation should be used.
NLTi - the lump whose temperature will be used to interpolate

the ATEMPi array to obtain the Cp constant. The *T notation
' should be used.
ATIME; - the time variant array for determining the value of W(t)
for the ith conductor. The *A notation should be used.
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ATEMPi - the temperature variant array which is interpolated with
the temperature of Tump NLTi to obtain Cp in CONDT1. The

conductor is calculated as the value of W{t)*Cp. The
*A notation should be used.

Cp - the constant value which will be multiplied by W(t) from
the ATIMEi array to obtain the conductor value for CONDT2.
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SUBROUTINE NAME: RADIR

PURPOSE:

RADIR calculates the script-F values for infrared radiation heat transfer
within an enclosure and uses these values to obtain the heat transfer
during the problem. Several temperature nodes may be combined on a
single surface for radiation heat transfer purposes. Also, the user may
analyze problems with specular, diffuse or combinations of specular and
diffuse radiation. See Section 2.1.6.1 for definitions and detailed
description of methods.

RADIR calculates the script-F values on the initial call. This is per-
formed by the procedure outlined in Section 2.1.6.1, Equations 23, 25
and 31. These values replace the EFT values in the 5C array for future
use. The heat flux values are then caiculated on all iterations by:

- (1) Ccalculating the temperature of each surface using equation 34

(2) Calculating the absorbed heat for each ndde by the relation
of equation 33

The value given by equation 35 is added to the conductor sum for each

node so that the proper convergence time increment may be obtained. As

many enclosures as desired may be analyzed by each enclosure but each en-

¢closurg requires a different call to RADIR. RADIR must be called in VARIABLES 1.

RESTRICTIONS:

Must be called from VARIABLES 1 Stirface nodes must be boundary nodes
CALLING SEQUENCE:

RADIR (A(IC)).
Where A is of the following format:
A(EC),SN,SE,SR,SC,NA,SP,END

SN,SE,SR,SC,NA, and SP are actual array numbers input using the *A procedure
and are of the following formats

SN(IC),n,SNT,SAT,NNT,SN2,SA2,NN2, .o ecvannnnn.. SNn ,SAn ,NNn ,END
SE(IC),SE1,SE2~=~-- SEn,END

SR(IC),SR1,SR2-----SRn,END
SC(IC),SNF1,SNT1,EFT1,SNF2,5NT2,EFT2,---SNFm,SNTm, EF Tm ,END
NA(IC) ,NNO(1,1),AN(T,T),NNO(1,2),AN(T,2)--NNO(T ,NNT) LANCT ,NNT )
i NNO(2,1) ,AN(2,1),NND(2,2) ,AN(2,2)--NNO (2 ,KN2) ,AN(2,,NN2)

NNO{n,1),AN{n,1),NNO
SP(IC),SPACE,NSPACE,END

n,2),AN(n,2)--NNO{n ,NNn) ,AN{n ,NNn) ,END

e w m e

57



The following definitions apply in the above calling sequence:

A
SN
St
SR"

SC.

SN1,SN2, .. .SNn
SA1,SA2,....SAn
NN1,NN2Z, ... .NNn

SE1,SE2,....SEn

SR1 SR2 SRn

SNF1,SNT1,EFTI

ANO(K,Y)

AN{X,Y)
NSPACE

Array idenitifcation for the array which identi-
fies the other arrays containing the data

Array number for the array containing surface
numbers and areas

Array number for the array containing the sur-
face emissivities

Array number for the array containing the sur-
face reflectivities

Array number for the array containing the sur-
face connections data

Array number for the array containing the tempera-

. ture node numbers and areas

Array number for the array containing the space
which is used for obtaining script FA values and
for subsequent temperature calculations

The number of surfaces

Node number for surfaces - must be boundary nodes
Total area for each surface

Number of temperature ncdes on each surface
Emissivity values for each surface

Diffuse reflectivity values for each surface

Connections data: Surface number from, surface
number to, E value from SNF1-to SNTI, etc.

Temperature node numbers on surfaces; Node
number ¥ on surface X

Area of node Y on surface X

Number of spaces needed to store script-FA
values - NSPACE must be an integer values
of n *n(n+1}/2

The number of surface connections
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SUBROUTINE NAME: ' RADSOL

PURPOSE :

RADSOL calculates a pseudo script-F for radiation from an external source
entering an enclosure and uses these values to calculate the net heat
transfer to each node due to the entering source. A number of temperature
nodes may be combined on a single surface for radiation purposes. Also,
problems with specular, diffuse, or combinations of specular and diffuse
radiation may be analyzed. Section 2.1.6.2 should be consulted for defini-
tions and descriptions of methods. :

RADSOL calculates the pseudo script-F values on the initial call. This
~is performed by equations 38, 40, and 44 of section 2.1.6.2. The values

are stored in the EFT values of the SC array supplied by the user. The heat
flux values are then calculated on each iteration by equations 45 and 46.

The user may analyze as many enclosures as desired by supplying a call statément
for each enclosure. Also, a user may analyze several wave length bands by
supplying a call to RADSOL for each wave length band.

RESTRICTIONS:

Mist be called from VARIABLES I; Surface nodes must be boundray nodes
CALLING SEQUENCE:

RADSOL (A(IC))
Where the A array is of the following format:
A(IC),SN,SE,SR,HT,SC,NA,SP,END

§N;SE,SR,HT,SC,NA. and SP are actual array numbers.input using the *A pro-
cedure and are of the following formats:

SNCIC), n,SNT,SAT,NN1,SN2,SA2 ,NN2 ,=--mm- Snn ,SAn ,NNn ,END

SE(IC) ,SE1,SE2 ymmmmmm SEn,END

SR{IC),SR1,SR2,--~~--SRn ,END

HT(IC),SHT1,SHT2----- SHTn,END

SC(IC),SNF1,SNT1,EFT1,SNF2,SNT2,EFT2,---SNFm,SNTm,EFTm,END

NA{IC) ,NNO(1,1),AN{1,1),NNO(1,2},AN(T,2)---NNO(T ,NN1),AN(T,NNT),
NNO(2,1),AN(2,1) ,NNO(2,2) ,AN(2,2)---NNO(2 ,NN2) ,AN(2,NN2) ,

: NNG(n,1},AN(n,1) ,NNO(n,2},AN(n,2)---NNO(n,NNn) ,AN{n,NNn) ,END
SP{IC),SPACE,NSPACE,END
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The fo]]owing‘defihitions apply in the above calling sequence

A

SN
SE
SR

HT

SN1,SN2,..

SA1,5A2,..
NNT,NN2Z, ..
SE1,SE2,..
SR1,SRZ,.
SHT1,SHT2,...SHTn

.SNn

.SAn
.NNn
.SEn
..3Rn

SNFT,SNTT,EFTI

NNO(X,Y)

AN(X,Y)
NSPACE

Array identification for the array which
identifies the other arrays containing the
data ’

Array number for the array containing surface
numbers and areas

Array number for the array containing the
surface emissivities

Array number for the array containing the
surface reflectivities

“Array number for the array containing the

incident heat curves or constant heat flux
values

Array number for the array containing the

surface connections data

Array number for the array containing the
temperature node numbers and areas

Array number for the array containing the
space which is used for obtaining script values
and for subsequent temperature calcuiations

Node number for surfaces:must be boundary
nodes

Total area for each surface

Number of temperature nodes on each surface.
Emissivity values for each surface

Diffuse reflectivity values for each surface

Incident heat flow on surfaces; may identify
curves containing incident values vs time

Connections data: Surface number from surface

‘number to, E value from SNF1 to SNT1, etc.

Temperature node numbers on surfaces: Node
number Y on surface X

Area of node Y on surface X

Number of spaces needed to store script-FA
values - NSPACE must be an integer values of
n/2{n+1)
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SUBROUTINE NAME:

PURPQSE :

HXEFF

This subroutine obtains the heat exchanger effectiveness either from a
user constant or from a biariant curve of effectiveness versus the flow
rates on the two sides. The effectiveness thus obtained is used with the
supplied flow rates, inlet temperatures and fluid properties to calculate
the outlet temperatures using the methods described in Section 2.1.3.4.
The user may specify a constant effectiveness by supplying a real number
or may reference and array number to specify the effectiveness as a
bivariant function of the two flow rates. The user also supplies flow
rates, specific heat values, inlet temperatures and a location for the
outlet temperatures for each of the two sides. The flow rate array may
be referenced to obtain flow rates and the temperature array may be used

for temperatures.

The specific heat values may be supplied as a temperature

dependent curve or a constant value may be supplied.

RESTRICTIONS:

HXEFF should be called in the VARIABLES 1 block. The value for EFF, the
first argument must never be zero. Tgytl and Tg,t2 must be boundary nodes.

GALLING SEQUENCE:

HXEFF(EFF,W1,W2,CP1,CP2,TINT,TIN2,TOUT1,TOUT2)

Where EFF
Wl,W2

CP1,CP2

TINT,TINZ

TOUTT,TOUT2

is (1) the effectiveness if real, (2)a curve
number of a bivariant curve of effectiveness |
versus Wl and W2 if an array

are the flow rates for side 1 and 2 respectively.
May reference the flow rate array, AW+l where
~ 1 is the tube number .

are the specific heat value for side 1 and

side 2 fluid respectively. Constant values

may be input or arrays may be used for tempera-
ture dependent properties

are inlet lump temperatures - Usually T(IN1) and
T(IN2) where IN1 and IN2 are the inlet lumps
on side 1 and side 2

are the outlet lump temperature locations sides 1

and 2 where the calculated values will be stored
Must be boundary nodes
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SUBROUT INE_NAME : * HXCNT
PURPOSE : '

This subroutine calculates the heat exchanger effectiveness using the relation
described in Section 2.1.3.1 for a counter flow type exchanger. The value of UA
used in the calculations may be specified as a constant by supplying a

real number or it may be specified as a bivariant function of the two

flow rates by referencing an array number, The user also supplies flow

rates, specific heat values, inlet temperatures and a location for the

outlet temperatures for each of the two sides. The flow rate array may

be referenced to obtain flow rates and the temperature array may be used

for temperatures. The specific heat values may be suppiied as a temperature
dependent curve or a constant value may be supplied.

RESTRICTIONS:

HXCNT should be called in the VARIABLES 1 block. The value for UA, the

CALLING SEQUENCE:

ﬁitNT(UA,W],wz,CP],CP2,T1N1,TIN2,TOUT1,TOUTZ) _

Where UA : is (1) the heat exchanger conductance if real,

TR : - R (2) a curve number of a bivariant curve of

ER .- ..+ - .conductance versus Wl and W2 if an array

.- W1,W2 are the flow rates for sideland side 2.respective1y.
= May reference the flow rate array, AW+I where

is the tube number o

T CP1,CP2 are the specific heat values for side 1 and 2

T fluid respectively. Constant values may be
input or arrays may be used for temperature
dependent properties

TOUT1-TOUTZ are. the outlet lump temperature locations (sides

.1 and 2) where the calculated values will be stored
Must be boundary nodes
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SUBROUTINE NAME: .. HXCROS

PURPOSE:

This subroutine calculates the heat exchanger effectiveness using the relations
described in Section 2.1.3.3 for a cronss flow tyne exchanaer. The value of UA used
in the calculations may be specified as a constant by supplying a real number

or it may be specified as a bivariant function of the two flow rates by

referencing an array number. Any one of the following four types of cross

flow exchangers may be analyzed (see Section 2.1.3.3 for the relations}:

1) Both streams unmixed

2) Both streams mixed

3) Stream with smallest MCp product unmixed
4) Stream with largest MCp product unmixed

The type is specified by the last argument in the call statement. The user
also supplies flow rates, specific heat values, inlet temperatures and a
location for the outlet temperatures for both sides. The flow rate array
may be referenced to obtain flow rates and the temperature array may be
used for temperatures. The specific heat values may be supplied as a
temperature dependent curve or a constant value may be supplied.

RESTRICTIONS:

HXCROS should be called in the VARIABLES 1 block. The value for UA, the
first argument must never be zero. Tpyty and Toyto Mmust be boundary rodes.

CALLING SEQUENCE:

HXCROS (UA,W1,W2,CP1,CP2,TINT,TIN2,TOUTT,TOUT2,K)

Where UA : is (1) the heat exchanger conductance if real,
(2) a curve number of a bivariant curve of
conductance versus Wl and W2 if an array.

W1,W2 are the flow rates for side 1 and side 2
respectively. May reference the fiow rate
array, AW+l where I is the tube number

CcP1,CP2 _are the specific heat values for side 1 and
© side 2 fluid respectively. Constant values
may be input or arrays may be used for tempera-
ture dependent properties

TINT,TINZ are inlet lump temperatures - Usually T(INI)
and T(IN2) where IN1 and IN2 are the inlet
lumps on side 1 and side 2

TOUT1,TOUT2 are the outlet lump temperature locations(sides 1 & 2)

where the calculated values will be stored
Must be boundary nodes
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K is the code specifying type of cross flow exchanger:

Both streams unmixed: K=l
Both streans mixed: K=2
Stream with small WCp Unmixed: K=3
Stream with large WCp Unmixed: K=4
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SUBROUTINE NAME: HXPAR

PURPOSE:

This subroutine calculates the heat exchanger effectiveness using the relations
described in Section 2.1.3.2 for a parallel flow type exchanger. The value of UA
used in the calculations may be specified -as a constant by supplying a

real number or it may be specified as a bivariant function of the two

flow rates by referencing an array. The user also supplies flow rates,

specific heat values, inlet temperatures and a location for the outlet
temperatures for each of the two sides. The flow rate array may be

referenced to obtain flow rates and the temperature array may be used for
temperatures. The specific heat values may be supplied as a temperature
dependent curve or a constant value may be supplied.

RESTRICTIONS:

HXPAR should be called.in the VARIABLES 1 block. The value for UA, the
first argument must never be zero. Tg,+7 and Touto must be boundary temperatures.

CALLING SEQUENCE:

HXPAR(UA,W1,W2,CP1,CP2,TINT,TINZ,TOUT],TOUT2)

Where UA is (1) the heat exchanger conductance if real,
(2) a curve number of a bivariant curve of
conductance versus Wi and W2 if an array.

W1,W2 are the flow rates for side 1 and 2 respectively.
May reference the flow rate array,AWt+I where
I is the tube number

CP1,CP2 are the specific heat values for side 1 and
side 2 fluid respectively. Constant values
may be input or arrays may be used for tempera-
tures dependent curves.

TINT,TIN2 are inlet lump temperatures - Usually T(IN1}
and T(IN2) where IN1 and IN2 are the inlet
lumps on side 1 and side 2

TOUT1,TOUTZ are the outlet lump temperature locations (sides

1 and 2) where the calculated values will be stored
(should be boundary temperatures)
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SUBROUTINE _NAME: HEATER

PURPOSE :

This subroutine simulates an electrical heater with a control system which
turns the heater on when the sensor lump temperature falls below the
"heater on" temperature TON, and turns the heater off when the sensor lump
rises above the heater off temperature, TOFF. When the heater is on, the
input Q value is added to the Q location specified by the user. When the
heater is off, no heat is added.

RESTRICTIONS:

HEATER must be called in the VARIABLES 1 block.
CALLING SEQUENCE:

HEATER{Q,QHT,KODE , TSEN, T@N, TOFF)

Wheren  TSEN is the sensed temperature
TON is the heater on temperature
TOFF is the heater off temperature
QHT . is the heater heat rate
Q ‘ is the Tocation for storing the heat

KODE is an integer variable set by HEATER

= ] if the heater was "on" at last call

= 0 if the heater was "off" at the last call
(User sets KODE for first call)
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SUBROUTINE NAME: - CABIN

PURPOSE:

This subroutine performs a thermal and mass balance on a cabin air system.
The cabin air is assumed to be a two component gas mixture with one con-
densible component and one noncondensible component. The cabin air is
assumed to be well mixed so that the temperature and specific humidity are
constant throughout. The cabin may contain any number of entering streams
each with different temperature and humidity conditions. The cabin air
may transfer heat to any number of nodes in its surroundings with the heat
transfer coefficient obtained by one of the the three options:

1. User input coefficient
2. Relations for flow over a flat plot
3. Relations for flow over a tube bundie

The relations describing the second and third options are given in Section
2.1.5. The mass transfer coefficient for determining the rate of condensa-
tion or evaporation is determined by the Lewis relation which relates the
mass transfer coefficient directly to the convection heat transfer coeffi-
cient. By the Lewis Relation, if the diffusion coefficient is approximately
equal to the thermal diffusivity, the Sherwood number is approximately equal
to the Nusselt number, thus giving a direct relation. (See Section 2.1.5
for details). Mass and heat transfer rates are determined at each node

that interfaces the cabin gas as well at entering and exiting streams and

a new cabin gas temperature and humidity is determinéd each iteration based
upon the heat and mass balance. An account is kept of the condensate on the
walls when condensation occurs but the condensate is assumed to remain
stationary and not fiow to other wall nodes.

Limits are applied when necessary to prevent more condensation than the
vapor existing under severe transient condition and to prevent evaporation
of more liquid than exists at each wall Tump.

As many cabins as desired may be analyzed in a given problem, but each must
contain separate input information.

RESTRICTIONS:

CABIN must be called in VARIABLES 1.
CALLING SEQUENCE:

CABIN(A(IC) TC, TC, K1, K2)
The following definitions apply to the above calling sequence:

A is an array containing arrays numbers which
contain cabin input information
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TC The cabin gas temperature which must be a
boundary node

K1,K2 Storage locations needed by CABIN
The A array has the following format where the *A procedure is used:
A(IC),IF,PR,CN,H,FP,TB,SP,END

Where IF Identifies an array containing the entering flow
: rate information. The format of the array is:
IF(IC),NS,FR, ,PSI,TE

FRZ.PSI TEZ--—-FRnS,PSInS,TE

1° 1 2°

PR ' Identifies an array identifying array numbers
for property values. The format of the array
ist

ns

PR(IC);NFLC,NMUO,NMUV,NCPO.NCPV,NKO,NKV,NLAT

CN . .Identifes an array containing pertinent constants.
The format of the array is: :

cN(Lc) RA,RV,VC,PC,XC,WV,PSIC,PO,TO,CONY

H 7 ‘Identifies an array conta1n1ng node numbers
and convection heat transfer coefficient
values for nodes surrounding the cabin gas.
The format of the array is:

H(IC),LNy, HA], LN2, HA5, - - - LNp1, HA R

FP Ident1f1es an array containing node numbers and
information to permit calculation of convection
coefficients for flat plates. The format is:

FP(IC) LN],XX],XI1,AI],VIWQI,LN2,XX XIZ’AIZ’
VINQZ’ ------- L n2 ,xxnz ,xlnz ’A n2 ,VIN@nz
T8 *»Identifies an array containing node numbers and

information to permit calculation of convection
coefficients for tube bundles. The format is:

TB(IC),LN],DI]’AIl,VIN@],LNZ,DIE,AIZ,VINGZ, ------ LN 2.
Dlns,AIn3,VIw0n3
SP Identifies an array which contains working space

equal to or greater than three times the sum
of the number of nodes with 1nput heat transfer
coefficients plus the number using flat plot
relations plus the number using tube bundles.

The following symbol definitions apply in the above:
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NS
FR_i
PSIi
TE
NFLC
NMUQ

NMUV

NCPO

" NCP¥

NKO

NKV

NLAT

RV
vC
PC
XC
Wy
PSIC
LN
HA
ni

ne

n3

Number of incoming streams

Entering flow rate for stream i

Specific humidity for entering stream i
Temperature of entering stream i

Curve number for circulation flow rate vs time

Curve number feor noncondensible viscosity vs
temperature

Curve number for condensible viscosity vs
temperature

Curve number for noncondensible specific heat
vs temperature

Curve number for condensib]edépééific'Heat 3
temperature

Curve number for noncondensible thermal conduc-
tion vs temperature

Curve number for condensible thermal conduction
vs temperature

Curve number for latent heat of condensible vs
temperature

Gas constant for non-condensible comnonent

Gas constant for condensible component

Cabin volume

Cabin Pressure

Molecular weight ratio, Mv/Mo

Initial vapor weight in cabin

Initial specific humidity for cabin

Cabin wall Tump

Heat transfer coefficient times area

Number of wall Tumps which have input HA values

Number of wall lumps which have HA calculated
by flat plate relations

Number of wall lumps which have HA calculated
by tube bundle relations
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XX
XIi

Al
DI

VIWO

To

Po

CONV

Distance from leading edge for flat plate
heating for ith flat plate node

Length of flat plate in flow direction for ith
flat plate node

Heat transfer area for flat plate or tube node

Tube outside diameter for tubes in the bundle
for ith tube node

Ratio of velocity at the lump to the circulation
flow rate

The reference temperature to be used for esti-
mating the saturation pressure of the condensi-
ble component. Should be near the range of
saturation temperature expected

The saturation pressure at To for the condensible
component

Conversion factor to make the quantity XLAM/Rv/To
dimensionless where XLAM is the latent heat of
vaporization and Rv is the gas constant for the
vapor. If XLAM is BTU/1b, Rv is FT-LB/°R and

To is °R, .CONV=778.

70



SUBROUTINE NAME: PFCS

PURPQSE :

Subroutine PFCS determines the flow distribution in a set of general
parallel/series fluid flow tubes so that the pressure drop values between
any parallel flow paths are equal and flow is conserved. The following effects
are included in the pressure drop calculations:

(1} pipe flow friction

(2) orifices and fittings

_ (3) valves

The effect of temperature dependent properties are included in the calculations.
The properties are evaluated at the temperature of each fluid Tump in each tube
in evaluating the flow resistance when setting up the equations to be solved.
A balance is made between the flow/pressure drop characteristics of the system
and the flow/pressure rise of a pump for each system concurrent with the system
pressure flow solution to obtain the incomming system flowrate. A detailed
discussion of the equations and techniques used are described in Section 2.2.
General flow charts of PFCS and supporting subroutines are shown in Fig. 7,8, & 9.

RESTRICTIONS : :
Must be called from VARIABLES 2. The system of units used for the
thermal and flow problems should be consistent.

CALLING SEQUENCE: PFCS (AFLOW, ADAT, NAME)

where AFLOW - is an array which references other arrays for flowrates,

o pressures, flow conductors, valve positions, imposed flowrates,
fluid type data, user added flow resistances and pressure
drops. It is of the following format where the *A conversion
feature described in Section 3.1 is used to reference arrays.
AFLOW (IC), AW, APN, AGF, AVP, AIFR, AFT, AFR, APD, END

ADAT - 1is an array which identifies other arrays containing fluid
property. values, parameters needed for the pressure/flow
solution numerical technique, the flow system network, valve
data, pump data and a check outprint code. The integer count
should be acdressed. The format of ADAT is as follows where
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NAME

AFLOW ARGUMENTS

AW

APN

AGF

AvpP

AIFR

AFT

nt

the *A format is used to address afray values:

ADAT(IC), APR, ASOL, ANET, AVLS, AP, KOP, END

is an array containing the name of the network (it may also
be supplied as a Hollerith using the H format}. Nine 6
character words should be used.

js the array number of an array containing flowrates per tube
for each system. The integer count must be addressed and

it must contain the number of spaces exactly equal to the
number of tubes in the system.

is an array number for an array containing the pressures for
each pressure node in the system. On input the user need only
set up the space. The interger count must be addressed and
it must contain the number of spaces exactly equal to the
number of pressure nodes in the system.

is an array number for an array containing the flow conductors
for each tube in the system. The user needs only to setup
the space on input which must be exactly equal to the number
of tubes in the flow system. _

is an array number for an array containing valve positions

in order of valve numbers. The interger count must be
addressed and the number of input valves must be exactly
equal to the number of valves. The user supplies the initial
valve positions in this array.

is the array location of an array of imposed flow sources for
each pressure node. The interger count must be addressed and
the array must contain the number of spaces exactly equal to
the number of pressure nodes in the flow system.

is the array location of an array which contains fluid Tump
type data. The AFT array is of the following format:

AFT, yP], C§A], FEL],' MfF1, NﬁLI, FfC]

i ' 1 ' ' 1

NPnt, CSAnt’ FLLnt: MFFnt, NHLnt’ FFcnt
END
is the number of types
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WP

CSA;
FLL;
MFF

is the wetted perimeter of fluid type i

is the cross sectional area for fluid type i

is the fluid lump length for fluid type i

is the curve of friction factor vs Reynolds number for
-Reyno1ds number greater than 2000 when greater than 0.

is a key to use internal calculations methods for friction
factor when MFF = 0.

is the number of head losses for type i when real

1

NHL;

js the number of an array of head losses vs Reynolds
number when an integer e e

FFCy is a user input constant to be multiplied times the friction

factor to modify it for type i.

is an array number of an array containing user added flow

resistances for the tubes. This can be used to include

oo the effects of changes in flow altitudes or the effects of
valve types not available in the valve package or other known

flow resistances. The integer count must be addressed and the

AFR

i

number of values in the array must be exactly equal to the
number of tubes in the flow system.

APD - - s an array number of an array which will contain pressure
drop valyes for all tubes in the flow system following a call
to PFCS. The array is strictly for output purposes. The
integer count must be addressed and the number of array valves
must be exactly equal to the number of tubes in the system.

ADAT ARGUMENTS

APR - is an array identifying the fluid properties data and GC,
the gravitational constant. It is of the following format:
APR, CP, RO, MU, KT, GC, END

CP, RO, MU, KT, are the values of fluid specific heat, density, viscosity,
and thermal conductivity respectively or the appropriate
array reference (using the *A format). The value is constant
for any of the properties if a real number is supplied. The
integer count must be referenced when variable properties
are used.

73



GC

ASOL

TOL

MXPASS

£pS

FRDF

ANET

is the gravitational constant. Table 2 gives the value

for various system of units.

is an array number of an array containing various numerical
solution parameters needed by PFCS. ASOL is of the following -
format:

ASOL (IC), TOL, MXPASS, EPS, FRDF, END

is the solution tolerence on rate of change of flowrates
from one pass to the next. The fraction of change must be
within TOL for all tubes in any system or subsystem before

a solution is reached. TOL must be greater than 0. A
typical value is 0.001 |

is the maximum number of passes permitted in the balancing
Toop of PFCS to obtain a pressure-flow solution on any given
iteration. This value should always be greater than 20 with
a typical value of 100. | '

Not used but a space must be supplied.

is the flowrate damping factor used to accelerate the rate

of convergence for the iterative solution to the set of non-
Tinear equations. This value should generally be between

0.5 and 1.0. Values of 0.5 to 0.7 have been found best

for most turbulent flow problems.

is the array number of an array which jdentifies the tube
connections, pressure nodes connected and fluid lumps contained
in the tube. The format of ANET is as follows were the *A
format is used for AD, APNPS, and AVL:

ANET ,NNAME, APNPS, AVL
TUBE1, NFRM1, NTO1, KD1, ADI

TUBE2, NFRM2, NTO2, KD2, ADZ2

1 ] ] i ]
4 1 ¥ ] [}

TUBE,, NFRMp, NTOn, KDn, ADp, END
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NNAME - is a six character name to be used for identifying the
' network in output statements, etc.
APNPS - is an array number (referenced using *A) of an array
identifying nodes with specified pressures and is of the

form .
APNPS, NSPR1, NSPRZ, - - - = - - NSPRn, END
NSPRi - js the ith pressure node with specified value
TUBE - is the tube number of the ith connection
NFRMi - is the “from" pressure node for the ith connection
NTOi =~ 1is the "to" pressure node for the ith connection
KDi - ' - 1is an integer code to identify the type of conductor for
7 the ith connection. (See ADi below)
ADi - s the data to be used for calculating the conductor value

- for the ith connection.

If KDi < 0, the conductor value is the equivalent conductance
of a subnetwork described by array ADi. ADi is then of
R jdentical format to ANET.

If KDi > 0, the conductor is obtained by the normal pressure
drop equations and array ADi fluid lumps, fluid Tump types
and tube lumps that are contained .in the tube. The form of
ADi is
ADi, NFLMP1, ITYPEl, NTLMPI

NFLMP2, ITYPEZ, NTLMPZ

i ] ]
' ] 1
1 1 '

NFLMPn, ITYPEn, NTLMPn, END
Where NFLMPi is ith temperature lump contained in the tube,
ITYPEi is the NFLMPi fluid Tump type, and NTLMP is the tube
Tump containing NFLMPi.

If KDj = 0, the conductor calculation is not made, allowing the
user to supply the pressure conductance value. ADj js not

used.
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AVLS - 1is the array location (identified in array ADAT using the
. *A fonnat)} of an array which identifies the array location
of the valve data for all the valves in the system.
AVL - s the array location (identified in array ANET using the
*A format) of an array which identifies the array locations
of the valve data for the valves in the network or subnetwork
described by ANET.
AVLS and AVL are of the following format:
AVLS or AVL, AVLV1, AVLV2, ~ - - ~ AVLVNV, END
Where AVLVi is the array number (using *A) of an array which contains the
valve data for the ith valve in AVLS or AVL. The format for the valve data
arrays, AVLVi, is one of three forms depending on the valve type (rate limited,
polynomial, or switching}.
The format for a rate 1imited valve is:
AVLV, NV, NTS1, NTS2, MODE, XMIN1, XMAX1, E, TSEN1, TSENZ, DB,
RF, RL, END '
The format for a polynomial valve is: _
AVLV, NV, NTS!, NTS2, MODE, XMIN1, XMAX1, E, TSENT, TSEN2
AD, Al, A2, A3, A4, A5, VTC, END
The format for a switching valve is: '
AVLY, NV, NTS1, NTS2, MODE, XMIN1, XMAX1, E, NSEN, T1, T2, END

The following definitions apply for the above arrays:

NV - Valve number
NTS1 - Tube number connected to side 1 of the valve
NTSZ - Tube number connected to side 2 of the valve
MODE - Operating mode: 1 - operating; O - not operating
XMINT - Side 1 minimum position; side 2 maximum position is
(1.0 - XMIN1)
XMAX1 - Side 1 maximum position; side 2 minimum position is
(1.0 - XMAX1)
E - The valve geometric factor relating pressure drop through

the valve by
AP = E(flowrate/va1ve position)?
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TSEN1 - Sensor lump for side 1 or set point for side 2; If TSENI
is an integer, it identifies the side 1 sensor lump to
be controlled to {a} the set point for side 1 or (b) the
sensor lump for side 2 (TSEN2). If the variable is input
as a real number it represents a set point to which the
‘side 2 sensor lump will be controlled.

TSEN2 - Sensor lump for side 2 or set point for side 1; If TSEN2
is an integer, it identifies the side 2 sensor lump to be
controlled to (a) the set point for side 2 or (b} the sensor
lump for side 1 (TSEN1). If the variable is input as a real
number it represents a set point to which the side 1 sensor
Tump will be controlled. '

AQ, Al, A2, A3, A4, A5 - Polynomial curve fit coefficients for a curve fit of
the steady state valve position vs sensed temperature error

for side 1:
X1SS = AQ + AT1-AT + A2-AT2 + A3-AT3 + A4-ATH + A5.AT
DB - Dead band for the rate limited valve, degrees of temperature
(See Figure 5). .
RF - Rate factor, the rate of change of valve velocity to sensed
temperature error (dx/d(AT)) as shown on Figure 5.
RL - Rate 1imit, the maximum valve velocity, Xmax (See Figure 5).
VTC - Valve time constant as described in Section 2.2.3.2. If

a valve is desired with no time lag, a time constant which
is very small compared to the problem time increment should
be input. {VTC must be greated than zero).

NSEN - Sensor lump for switching valve

Tl - Side 1 off temperature or side 2 on temperature for switching
valive

T2 - Side 2 off temperature or side 1 on temperature for switching
valve

AP - is the array number of an array containing the pump data for the

system specified in the ADAT array using the *A nomenclature.
The format of the AP array is different for different types of
pumps. If flowrate is a function of time the format is

(where AW is supplied using *A):
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AP, NPI, AW, END
If the flowrate is obtained using a tabulated pump curve the format is:
(where ADP is supplied with *A)
AP, NPI, NPO, ADP, END
If the flowrate is obtained using a polynomial pump curve, the format is:
AP, NPI, NPO, AC, Al, A2, A3, A4, END

The following definitions apply in the above arrays:

NPI - System inlet pressure node

AW - Tabulated curve of flowrate vs time

NPO - System outlet pressure node |

ADP - Tabulated pump curve giving pressure rise as a function

_ of flowrate
AO,A1,A2,A3,A4 - Polynomial curve fit constants for flowrate as a function
of pressure rise. i.e.,
w = ADHAL AP + A2-AP2 + A3.AP4 + A4.aP4
kOP - 1is an integer code for checkout print from subroutine PFCS.
If KOP = 1 a checkout print will be obtained. If KOP = O
a print will not be obtained.

DYNAMIC STORAGE REQUIREMENTS:

Dynamic storage requiréd for PFCS is 1/2(NPRNZ + 6*NPRN+12), where
NPRN is the maximum of the number of pressure nodes in any network.
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TABLE 2 VALUE OF GC FOR VARLOUS PROBLEM UNITS

UNITS 6C
MASS FORCE LENGTH TIME
L8 LB In. Sec 386.1
Min 1.390%10°
Hr  5.004x10°
Ft. Sec 32.174
| Min 1.1583%10°
Hr 4.1696x108
1d, Sec 10.725
| Min 3.861x10%
\ ! Hr 1.3899x108
GRAM dyne _ Centimeter Sec 1.0
Min 3600.
Hr 1.296%107
KILOGRAH Newton Centimeter Sec 1 x 1072
Min 36
Hr 1.296X10°
Meter Sec 1.0
Min 3600.
% ! Hr 1,296x107
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SUBROUTINE NAME: . HSTRY

PURPOSE :

- Subroutine HSTRY stores the problem tfme, the pressures of
alllpressure nodes, the valve positions for all valves, the flowrates for

all tubes, and the temperatures of all temperature nodes at an input interval

on a magnetic tape (the history tape) mounted on Unit T. The number of

records written on the history tape is the number of history intervals plus

two. The first record contains a title, an integer count of the number of

ttems to be written for each of the four categories (pressures, va]ve pos1t1ons,
flowrates and temperatures), and the actual node numbers in order of the
relative numbers. The second thru the next-to-last records contain the history
records with one for each time point and the last record is the same as the
next-to-last except the time ig negative. The arguments to HSTRY are the
pressure array, PR, the valve position array, VP, the flow rate array, W,

and the history tape writting interval, TINC. .

The format for the history tape is as follows:

Record No. 1 '
Titie (Written Internally) in 12A6 format, 0, 0, 0, 0, 0, O, No. of pressure
nodes, number of valve ﬁositions, 0, 0, 0, number of tubes, 0, 0, number

of nodes, actual node numbers in increasing order of relative node numbers.

Record No. 2
Initial problem time, pressures, valve positions, flowrates, node temperatures

Record No. 3
Second history time, pressures, valve positions, flowrates, node temperatures

Record No. N+1 (Where N = number of history time slices to be‘written)
Last history time, pressures, valve positions, flowrates, node temperatures




Record No. N+2
Same as last record except time is negative

RESTRICTIONS: .
Should be called in VARIABLES 2. An output history tape should
-be mounted on Unit T. Subroutine TMCHK must be in VARIABLES 2 prior to the
“call to Subroutine HSTRY if TIMCHK is called in the problem.

If the backup feature is used in VARIABLES 2, the call to sub-
.routine HSTRY should not be made until the last pass to avoid nonincreasing

“time records or invalid data. For example:

BCD 3VARIABLES 2

F IF (T(iG) .LT. TMAX) BACKUP = 1.
F IF {(BACKUP .GT. 0.} GO TO 10

- HSTRY (A1, A2, A3, .01)
F 10 CONTINUE )
END

"CALLING SEQUENCE: .
HSTRY(PR(IC), VP(IC), W(IC), TINC)

PR - is the pressure (or pressure drop) array
VP - is the valve position array

W - 1is the flowrate array

TINC - 1is the time interval for plotting
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SUBROUTINE NAME: NEWTMP

PURPQSE :

Subroutine NEWTMP will read the node temperatures, flowrates,
pressures and valve positions at time TMPTIM from the history tane assigned
to Unit U generated by subroutine HSTRY for a previous run on Unit T to
initiate a problem at these conditions. The pressure array, PR, valve position
array, VP, flow rate array, W, and time to read the tape, TMPTIM, are arguments.
The subroutine should be called in the execution block prior to the call to
‘the temperature solution subroutine.

RESTRICTIONS:
- Must be called in the EXECUTION block prior to the call to the
appropriate temperature solution subroutine. The history tape must be
%sgigned op Unit U.
TALLING SEQUENCE:

NEWTMP(PR(IC), VP(IC), W(IC), TMPTIM)

%h'.‘ - is the pressure array

y?;f: - is the valve position array

W - s the flowrate array

TMPTIM | - is the time to read the values of PR, VP, W and temperatures

from the U tape
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SUBROUTTNE NAME: FLPRNT

PURPOSE : _

Subroutine FLPRNT will write the values of the DATA array of
real numbers at 10 to a line. The array is Tabeled by the variable input HEAD
which contains 9 six character alpha numeric words. The array location of every
tenth value in the array is identified to the right of the appropriate Tline.
FLPRNT was written primarily for the output of flowrates, pressures, pressure
drops, and valve positions obtained from PFCS but may be used for the output
of any real array.

RESTRICTIONS:

Should be called from QUTPUT. The array must be real.

CALLING SEQUENCE:
- FLPRNT(DATA(IC), HEAD(DV))

SUBROUTINE NAMES: GENOUT, GENI OR GENR

PURPOSE :
o These subroutines brint out arrays of numbers 10 to a line.
GENOUT prints either real numbers, integer or both. GENI and GENR print
jhtegers and real number arrays respectively. The integers are written in an

19 format and the real numbers in an E12.4 format.

RESTRICTIONS:
- GENI writes arrays of integers only. GENR writes arrays of

real numbers only.

CALLING SEQUENCE:
) GENOUT (A, ISTRT, ISTP, 'NAME')
GENI (A, ISTRT, ISTP, 'NAME')
GENR (A, ISTRT, ISTP, 'NAME')

where A - is the array location

ISTRT - is the first value in A being written

ISTP - is the Tast value in A being written

'NAME * - is a title of 22 Hollerith words for identification
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SUBROUTINE NAME : FLUX

PURPOSE :

Subroutine FLUX permits doublet time variant curve values stored
on magnetic tape unit NFLXTP to be read into NCRV arrays starting at array
DATA when the mission time exceeds DQTIME. The flux tape must be generated
prior to the run using a GE routine LTVFTP. This routine generates the flux
tape in the following format:

Record No. 1

First Read Time

Record No. 2
Number of points on first curve (Integer)., first curve independent variables,
first curve dependent variables, number of points on second curve, second

curve independent variables, second curve dependent variables, etc. for all
“curves.

aéécord No. 3
‘Second Read Time

-Record No. 4
‘same as Record No. 2 except with new values

Record No. 5
Third Read Time

Etc. until all blocks of data are on tape.

Subroutine FLUX writes the values from the appropriate NFLXTP record into
the arrays defined by DATA and NCRV in the proper doublet érray format.
Flux values should be input into the heat flux arrays (DATA7---DATAycgry)
initially if the user doesn't want the values to be read from the tape

at the start of the problem. The value of QTIME should initially be the
value of the time the first read is desired.

RESTRICTIONS:
The following restrictions apply:

(1) The initial block of curve data must be input on cards or data
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(2}

(3)
(4)

(5)

Particular curves must have the same number of points on
each block of data read in as were input on cards initially
Each curve may have a different number of points

The first point on each curve in each block of data must be
the same as the last point on that curve in the previous
block of data _

A1l incident heat curves must be in a single block by
.themsélves.

" CALLING SEQUENCE:

where
NFLXTP

FLUX(NFLXTP, DATA, NCRY, DQTIME, QTIME)

Yogical unit to which the flux tape is assigned. Must be

supplied by a user constant.

starting location (IC) for flux curves

number of flux curves to be updated from the flux tape
time scale shift for flux curves DQTIME is added to each
independent value for each flux curve read from NFLXTP

the last point on the latest set of flux curves read from
NFLXTP. (QTIME = FLXTIM +'DQTIME, where FLXTIM is the time

read from the flux tape) must be supplied by user constant.

88



SUBROUTINE NAME: TIMCHK

PURPOSE :

Subroutine TIMCHK compares the elapsed computer time against the
requested computer time, RTIME, and terminates the run if RTIME is exceeded
by the elapsed time. If the second argument, KODE, is non-zero an output
of computer time used will be printed out on each call to TIMCRK. Thus, a
¢all to TIMCHK in VARIABLES 2 should normally be with KODE=0. If the output
df“computer time used is desired, TIMCHK should be called from OUTPUT with
KODE # 0. The most desirable procedure is to supply two calls to TIMCHK :
(1) 2 call in VARIABLES 2 with KODE = 0 and (2) a call in OUTPUT with
KODE # 0.

RESTRICTIONS:
KODE should zerd when called from VARIABLES 1 or 2.
CALLING SEQUENCE:

TIMCHK (RTIME, KODE)
maximum computer time requested

where RTIME
KODE

print code: = 0, computer time used is not printed out
# 0, computer time used is printed out on
each call to TIMCHK
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SUBROUTINE NAME: REVPOL
PURPQSE :

This subroutine performs singie variable linear interpolation
on a doublet array of X,Y pairs in the same manner as DIDEG] except in re-
verse order. The array is interpolated in reverse order to obtain the value

of independent variable, X, which corresponds to the input dependent variable,
Y. ‘

RESTRICTIONS:
- A1l values must be floating point numbers.

CALLING SEQUENCE:

- REVPOL (Y,A(IC),X)

where Y - input value of dependent variable
Doublet array of X,Y pairs

output value of independent variable

I A -
] ]
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5.0 SAMPLE PROBLEM

, A sample problem was prepared for the SINDA routine to demon-
strate the input and output for a typical thermal/flow analysis problem. A
schematic of the problem is shown in Figure 10 . The problem consists of 8
two dimensional radiator panels, each modeled by two flow paths {one for the
main panel of 11 tubes and one for the prime bypass tube). - Contained in the
system are a pump, a bypass valve (valve No. 1) and a stagnation valve between

. the two flow paths. The heat load to the radiator system comes through a
‘counter flow heat exchanger which has a controlled inlet temperature of 40°F.

G

The fluid is Freon 21 in the radiator system and water on the cooled side of

‘the heat exchanger. The nodal subdivision for the fluid system is shown

in Figure 10. The structure nodal subdivision is shown in Figure 11.
The output for the run is presented in Table 3. A selected
few 1tems were plotted using the plot package described in Appendix B. These

are presented in Figures 12 thru 17.
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fl
v SAMPLE PRISLEM FOR SINDA VERSION 9 ) DATE 250273 PAGE 1
# 10T SINDA/PRAEPRD ' 15 FE2 T3 14:18:5)

STARTING ADDRESS 014008
_CORE LIRITS 019000 GATTAS 050364 163TT1 163772 161777

_ PREPRO/COOE
0 050346-050%25
1 . 014000-014054

; WQUTS FRLECS

‘0 . 050926-050412
-4 . 0laess5-015a57
"2 050v33-050450

* KTQINz ZRLECS

1T f15940-015501

2. $50431-050501

" KTABS ZCO0E .
T8 T 080502-050850 .

“'NFATS JRLECH
1 7 015532-016487
.:2 050451-050645

| NCRYTS/RLETS
17 616870-014718
.2 050£66-050759 -

© HOTINZ/RLECS _ .
1T 016715-017380
.-2. , 050755-051020

C EPATKS/CODE

. 1 017385-017432
: DE'PTrH .)'.llll!.

& f51621-05102¢

NETVE FAL2?
3 GLTNIL-51TNS]

KBDCY2/RLECY
) 0%51027-551211



NINPTZ/RLEDS

0 o512iIn-0%1218
I oL7a58-020571
T os1217-0%12%5

NINENZZRALECY
] G2OST2-020T72Y
? 0125505130

NIERZ ZRLECS

6 05t)0%-051308
1 G20730-021238
T 051308-051a02

NERRZ /ALECH
0 051403-051572

SAPPLE PRIBLEM FQA SINOA VERSION ¢

1 021234-021700

NFQUTSZRLECS
1 021701-022132
2. 051373-051574

NBUFF2/RL2)
1 0221)3-82215%
T 451575-052405

HRWNDZ/RLEDS

I 0R2156-022250

BunsSL8/CODE
0 052606-052650
3 0622251-022335

RSFIFT/ALES
T 622336-02247

NEWS  /CQDE
6 052851-05270%
¥ 022350-0222e%

FITLEJ/CODE
6 052704-05190¢
¥ 022364-0224%%

CADSLE/venven
¢  053007-0%54021

TAPE  frsouns
8 05AC24-054035

BLEBUF fosnaes
2 C54036-655105

TAECOM vnssee
[ °5§1°6'655375

BATA  fesvans
6 e55378-555N17
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[ F -l )

LOGIC Jeswnrn

0 055%20-0%5%1%
PLOGIC/nsvene
] B55515-05552¢%
LROLOM/enanes
e 055527-056110
BUCEET/vevsns
0 054131-156300

PQINY Ffesseans

] 154501-154575
CRECED /s vanne
-} 156518-156T47

FLAGS Fansnnse

¢ I5E750-156T52
IS Iessans

-} 15E753-154753
CIPAGEfvevens

) 156T54~-157131)
RFINPZFRLECS

1 Q22aat-02270T
157381572 2N
SEARCHITOLE

¢ 157335157151
1 622710~022774
PAUYIS FCQOE

1 022775-023413
BLECAT/CODE

¢ E57352-1574620
] G23839-624327
WATBLK/LJDE

1 0243230-C2434)

SIFFB sCOCE

€ ISTEIL-15TEND

1 628352-524371

FINCRR/CICE

O 1ETENu-|STTLY

B G29372-024723

SOUEEZ/LO0E

? 1STI25-157702
-1 G2sT2a-525015

SAMPLE PRJIBLEM FOR SINDA VERSION 9
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SREADC/CADE
§  1LTIN)-1405005
} 025014-023350

PREADC/CODE
0 180034-15600%5
t  025351-025%01

RDBLK JCOOE
€ 160056-15007T0
1 025502-025418

PFERRS JCQ0E
& 1800TL-140132
1 025610-02560)

NTRAN #CODE
O 180133-1e127
T Q25632-0257¢9

CURDRAZCOCE
8 1501a0-1801%9
1 025725-02¢009

SAMPLE PROBLER FQR SINDA VERSION ¢

»EBIT  /LODE
0 I&01N5-161058

1 02800502737

.3¥MIOUR SCODE

0 1801a5-160304
1 028005-02704)

BUFTAR/COLE
0 180205-16001T7
1 027084-027122)

BUFRCFFCOCE
0 1502320-1801324
T 027225-027205

TICERT/COCE
& 150327-1E0350
1 02TXOT-027518

FIKDAD/CODE
6 REC3IS)-16G3ST
T CRIS)5-027411

PPCH  2CQTE
[} 1605145372
1 027618-32T¢%]

AZILUK/TOCE
0 1EGITI-1E58%0
1 G2TEsD-52T74¢

T3€0r JTOCE
0 JEUASI-1£0082
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SARPLE PRIBLEM FIR SINCA VERSION 9

I C217aT-030038

TACWRTZLO0E
0 MEUAEI-1405TH
1 010034-020151

ROSETY #CODE
0 180572-160401
3 £30152-030223

RURTIT/CODE
0 160602~16064%
1 030225%-030210

£OTTIm/CODE
0 1606aT-160846)
1 ©30311-030410

R5C20) 7CODE
0 lé0s54-160705

€Ton: /CO0E
b 030431-030465

€LOCK 7C0DE
0 160706160710
1 030%66-030545

®EWnd0/CODE
¢ 160711-181040
1 030%47-03204%

UPBAT2/C0DE
0 1610%1-161130
1 032048-032606

UPDAY1/CODE
0 1E113L-181217
1 032607-01361)

PWVRITC/LABE
0 141220-141275
I 033414-039043

con?As/CODE
0 181276-1£161%
B GINGuN-934275

SIRDAX/LODE
O 1&1EIE-18166M
1 0342T4-02453)

GRESD {0DE
8 1E1E£5-1E178]
3 G3a53a-035074

STRICH/CDTE
(] 61744182125
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[y

SAPPLE PRISLEM FOA STNDA VERSION ¢
1 633075-01%41)

BETFLD/CODE
0 162126-16224%
B 035418-0)577A

MIVE  /CODE
0 162295-182264
1 QXSTIS-0l6127

ncor  /CODE
0 1562285-18227)
1 036130-034150

AVEH  /CODE
0 162272-1852202 -
1 034151~026212

SRUFBLE /eaaxne
0 L42303-1832T¢

SAICNEW/esannsn
& 16321T-16337)

sPURCRE/eovass
] 163378-1634G0

s*GENLNK/CODE
0 160185-160247
1 026005-02831¢

tePSELDO/CORE
6 14DINS-140271
-3 026005-030101

oP[S2 /LODE
0 180272-1£G10¢
1 030132-530177

+*CORERD/COCE
& 1a0iaS~jédaie
£ QWOH5-0)DE40

IRBED /CQCE
0 160827160523
1 030641-331157

sDaTARD/CACE
] 1E6521 =18 140T
| 03l119-%35T27

*EARMES/LICE
C  181A56-142757
1 0)5733-526E1L1L

sCANVATIENCE
0 §E2740-122518
] CleeL2-236137
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SANPLE PAJALEM FOR SINDA VERSION ¢

sTYPCHR/CQ0E
6 1£3018-14303%
1 8)I0-0I7135

sROATA /CIDE
& * 161037163153
B 0ITISE-0a070S

#RELACT/CODE
0 163158-143205
1 0NOTRE-0N1228

SVRTBTASCODE
& 16I20&-18322T7
1 ON1227-0n2044

sWRTPRT/CODE
e 163230-1632%6
1 0a2085-0424842

ESWAP FCODE
0 16)287-162266
B GA2443-042554

«INCRRESCODE
& 183267-14331¢
T GA2555-091350

*SETFAT/COCE
€ 1631T-16251¢
£ 083351-08353T

- oGENYM FTODE

& 1EIm17-16347)
1 EAISN0-04NINT

1#PRESHESTOCE
] 163155 -1£5223
C2E605-02€102

SINCAnSLOCE
g TEG224-18113)
1 L2e1X4-335513¢4

oPIT2FR/ICJLE
] 181135161226
L 035517-5131257

eSLPIXTIIQ0E

*MIBES /CQDE

§834Ta-1562542
0a5150-087275%

g»CONDS /CO0E

143474-142613
OAN15G-5uT NS
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SARPLE PROBLEA FOR SINDA YERSIOIN 9 OATE 230273 PAGE L
0 L6122T-18148T
1 oM2e-001T12

esSPLIT JCODE
8 1801a5-140170
1 C24005-028770
asyIF  JCODE

0 180171-180214
1 C2TTI-02730)

ERD OF ALLOCATION 1101 003%A 03099
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J SAMPLE PRIBLEM FOQR SINDA VERSION % OATE 2502713 PAGE ]
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SAMPLE PROBLEM FOR SINCA YERSION 9

BCD ITHERMAL LPCS
BLD & SANPLE PRJIBLEM FOR SINDA YERSION ¥

BCO INQOE DATA
RER %O0E, Num, INC , TI

SIn 1,
L) 2,
¢tn 3,
SIm N,
sin 5,
$In 6,
SIR A%,
SIM 50,
sim -8y,
sin sz,
sin 83,
T SIn . 3a,
Siv 97
s 58
v . 99
Siv ;100
SI¥ <01
$1v =102
Sty = 10}
SIV ;104
SIV (165
SIV 108
$IV - 101
Sy 108
Stv, 109
st 1o
SEv, L1}
Siv-- 1z
SIvi- 113
S1V. il
S1Y 115
S1V;: 116
Sty 117

199" .

199

=200
sim- 201,
Sim- - 202,
SIm 203,
Stm 204,
SIm- 265,
sIn 20f,
1 L1138
Sim 2350,
LI L +3 8
Sim 242,
sim 251,
St 25w,
SIv 257
SIv 238

-

- % ow w

LA N W N K- N N N N N J
-

-

LI S M

*~ % = ow

f 0 DM MEW MDD R R
-

- % owow oW

L - K
-

m R ® WY WM %W N YWY B B SSR YT W NEUDERYT W E NN N

"% oa

-

LG BN R I i R
-

L 20N T T T L )

T0.
7o.
T0.
T0.
70.
1.
70,
10,
10,
T0.
Tg.
To.
10,
16.
T0.
10,
T0.
10.
To.
.
T0.
1o0.
T0.
n.
10,
Yo.
1.
T0.
TS,
10.
T0.
T8,
TG,
11
.
100.
70.
TQ,
70.
19,
70.
T0.
0.
70,
73.
1o,
1.
T0.
16,
16.

ST,
a3,
",
.,
a1,
a1,
»,
A3,
a3,
a3,
a3,
A3,
A3,
R3,
a3,
a1,
a3,
a3,
a3,
2,
",
21,
,3,
a3,
a3,
A3,
A3,
A3,
83,
A3,
Al,
A3,
A3,
a3,
1.0
1.0
1.0
'™

Ay
&a

v
’

B ow % % % oM R OB R oW ORWROW S OB oW R NW W W NS WS TR E N EE BT WE N WE RN YR LT E S

CONST
.012088
.a0305
.092305
.09305%
00395
.012098
L01209%
0000212
L0600213
0000213
.0030213
012096
005040
.G05090
020160
007056
007058
002520
Q02520
007058
LO0T058
.D20180
020180
L805040
L055040
052520
602520
L.605080
505040
020160
005080
LGO2018
L050400

.729

Ay, 19.3
Ay, 1.3
R4y ,19.3
AW _12.3

.T25
725
5T
STiR
.GT1e
Gne
.12
2393
239

A U 4 A A U AR A D U L W B DRSO BB

(1]

A% LY BV A% A% ) &h A 4y

4% 4 W

DATE 2502T) PAGE

FLULD LLrPS

TURE LLrPS

——
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sty
t147
sty
51v
siv
sy
sy
- SI¥
Siv
t14)
Sty
s1v
51y
Siy

sy

Aot

thoam

. 1 THRD 10
111 TRRU 20
. .31 THARU 30
AR § B 1511 %0
.. .41 THRY 50
%1 THRU &0
* &% THRU 10
11 THRY 80
. .81 THRY T0
. 4] THRU 100
181  THAY 116
11t THRY 120
121 THRY 130
13 THRY 140
141  THAU 150
‘151 THRY {14
161 TEAY 170
.31 RRY 180
T. IR} THRY 190
191 THay 260
201 THARY 26
. 211 THAL 2240
221 Tway 2310
. 23 TwAv 238
T _RJDE ANALYSTS... DIFFUSION =
8D 3SIURCE CATA
REA NOIDE,ACTIME Y, CINST ¢
S1T 292, B1%, 16,270 %
CSTT 283, 818, MeL276 2
T LSIT 204, 815, 1£.275 2
SIT 295, &1S, 16,219 =
SIT 258, M5, 1&.21% =
299, M5, 16.27C ¢

P

Can R Am A sm A

Camoa gy v

sy
siv
31V
siv

517

SERPLE PRIBLEM FOR SINOA VERSION 9

299
300
301
1492
b [} ]
s
0%
304
307
308
k1]
e
Ity
nz
m
3
s
316
337
439

»
.
L)
r )
*
[
[ ]
[
|
2
*
[
[
Ll
L
.
Ld
»
2

T0.
70.
70,
1.
T8,
0.
To.
10.
70.
70.
n.
10,
.
To.
To.
79,
10.
10,
10.

- % WM A W R BT RYTER TN NS

ax, 1.20

A, 810
[ LI 1L
Ay, 150
Ay, 150
Ay, LaLe
A, ALY
Ay, T20
Ay, 1.200
AR, L T20
Ay, . T20
&, 150
AA, 150
A%, .T2D
Ae, T2
A3, 1.200
an, 299
Ay, 012
A, 2.99

~489.49 ,1.0 :

_RELATIVE NIDE NUMBEAS

1
1]
He)
L1

&
3]
™
L1
53
1)

1]
§11
219
212
248
211
2
T
292
258
2N
289
10
3

7
20
n
L1
12
&7
1
9
59
1}

192
112
s
238
208
217
219
28%
251
F{1}
2n7
299
308
15

P4 0 A B e RN RS e SR

13
25
13
b
11
73
1]
52
(1
T2
123
i3
23
24%
219
221
216
231
257
212
283
29¢
30¢
3¢

234, ARITWFETIC =

19
32
45
11
25
19
92
58
71
L}
3.1
1ta
237
401
216
229
242
259
263
2T
289
297
197
nz
%,

107

ACTUAL NODE NUMBERS

53
38

8
17
3
.}
51
(1]
1”7
L1
14
115
%3
209
222
215
e
256
269
282
235
23k
e
132

QB RAY =

BATE 250271 PAGE

n
an
10
23
36
91
57
70
2
W
108
11¢
292
215
228
241
249
262
s
288
25
239
b1
199
[

n
|
1¢
3
2
50
£3
%
%
97
197
117
298
221
239
247
265
248
281
294
269
ki
N3
259

TITaL =

43

4
22
b 13
a8
5t
(3]
L}
1"
L1
-1
201
p4L]
Fi 44
240
204
261
274
207
253
L)
151
It

.55

232

a
n
b1 ]
AY
3]
1
al
%

195
119
13
226
219
205
218
273
286
252
F13]
278
353
13



TR . |

sty
31t
SIT
sir
It
:12
st
51T
§1T
st
ST
str
sIT
SIT
It
517
11
17
SIT
SIT
Str
SIY
siy
SIT
s1t
SIT
s51t
SI¥
1T
s17
s1r
siv
SIT
L1324
St
sir
ST
511
SIT
L1144
SIT
L1 4
S§Y
S1T
SIT
5IT
51T
L1804
sir
517
s1t
L3104
SIT
£33 4
Sift
S1T
SIT
SIT

210,
2n,
21,
21s,
216,
nr,
220,
m,
222,
223,
226,
227,
228,
229,
232,
M,
218,
215,
218,
219,
20,
241,
248,
225,
246,
T,

295,

SARPLE PR
A1, 16.270
a15, 1s.2T0
a5, 18,270
s, 1s.270
15, 16.270
MS, 18,270
pS, 16,210
815, 16.270
A15, 16.27D
a5, ¥6.270
B15, 18.270
AS, 18,270
AlS, 14,270
£15, 18.270
A1S, 16.210
AlS, 18,270
A15, 14,270
a15, 14.270
a5, 16.270
pIS, 16.270
as, 16,270
A5, 16.2T0
A1S, 18.210
A5, 14.270
£15, 16.270
ats, 16.270
AlS, 0.a11
A1S,  6.431
A15, 0.911

JAts,  0.431
a5, 0.431
A15, 0,811
&15, 0.431
a5, 0.411
aj5, 0.4

_A1S, 0.1
a5, ©.831
a5, 0.%31
215,  0.831
815, 0,41}
a15,  0.%31
a1s,  0.811
AS, 0.1

B YU W L1
sts, 0.3l
RIS, 0.a31
215, g.%11
ME, g7
£15, C.a31
a1s,  0.a3l
s1s,  0.431
&S, ¢.81%
gi%, 6.431
A15, 0.%31
a1g,  G.a3l
215,  6.%31
a5, G.u31
AIE,  8.83%

BLEM FOR SIKDA YERSTON 9
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L e ]

ERD
 14-]
REM
SEN
(14
{31 ]
SEN
GEN
GEX
GEN
CEN
CEN
GEN
- GEN
GEN
CEN
TEER

EEN -

(L]

B ad Il A P s

SAPPLE PRIDLEM FOR SINOA VERSION 9

JTINDUCTOR OAtA

LTI hin
1,
&,

n,
14,
2k,
2,
n,
%,
at,
LT
51,
58,
&,
&6,
1,
Ts,
B, 200,
g2, -97,
0, -7,
g, -93,
85, -98,

| 88, =99,
0, -99,

T o8, -99,

T #9,-100,

T 98,100,

41, -8,

T4, -v,

Ty, -8,

Ty, =12,

Ces,~101,

T 9s,-102,

T e1,-103,

T 98,-101,

‘99,-10),

150,-104,

101,-104,
192, -2,
103, -8,

e, 105,
105,-107,

156,107,

107,167,
108,-150,
199,-188,
o, -ss,
111, -89,

112, -EE,
113, -T2,
tie,-109,

11s,-119,

T16,-111,
nr -,
11g,-111,
9, -152,

head
“ 5w

- o v W

- w wn o

[LRUEY R N R R R BT R R N N N

[

16

-
" % w 4 % B

» = m .

L

ol gt S WS b e e et e o

N
-1,
-7,

-13,

-1e,

-2,

-n,

-31,

-3,

-9,

-5,

-61,

81,

-13,

-19,

-65,

91,

e2s.

09,
25.

139.

150,
15,
1s.

155.
5.
5.
5.
1s.
1s.
15,

150,

350,
7s.
5.

158,
5.
1.
I5.
5.

155,

155,
75,

159.
75,
.
75,
s,
15,
75.

150,

185,
.
5.

175,
1<,

A% A% LE BN KR KB AR A% A% AN A% L% AR AR AR 8 AR 4% as 4% A4 A% AF e 1 0 b i v A% R A% Ar L av 4% b 0

4 % ® " oMW e s e s e omN

N e L B W e gk e ke Ak B S

(1]
z,
L

ta,

0,

2e,

12,

30,
an,

50,

s6,

€2,

6,

™,

20,

e,

92,

- . % - ww

e B oW e o e
-

5

75.
.
1.
5.
1%,
5.
5.
T5.
15.
TS,
5.
5.
5.
75.
5.
75.

g
J
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Flow conductors identified in*
> - .array 17, page 114

* . -
Comments added to listing of input data to clarify input of flow systems

i
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SAMPLY PRIBLEM FOR SINDA VERSION 9 ‘ DATE 250273 PAGE 15

120,-142, 19, 5. 3
12L, =90, 113, TS, 2
122, =95, 113, 5. #
12y, -T8, 11N, 7S5, 8
124, -84, 11N, TS, 8
125,-113, 11%, 150, 8
126,-106, 115, 200, 8
127,-110, E15, 3C0. 2
t128,-415, 117, 00, 3
129,818, 517, 25, S
$30, =35, 105, 75, 8
131, -34, 105, 715. 32 e . L.
cEN zgl. :’;r. ;. N:. m:. zg;. m;. . 100. ¢ canveetiaw - Connection conductor identified
REM ] G 1 :
gEN -401, 8, &, 202, 6, %00, O, 2.59E-3 $ RADIATION in array 16, page 112-
GEN -409, B, &, 203, 6, %00, O, 2.59E-8 ]
CEN 217, e, A, 208, &, 200, O, 2.59E-8 3
BEN -425, g, 1, 205, &, 00, O, 2.39E-8 s
BEN -413, &, 1, 250, 6, w00, @, 0.80E-9 s
CEN -an], B, 1,251, &, %00, 0, O.EPE-9 3
EEN ~449, 8, 1, 252, b, %00, O, D.68E-9 s
GEN ~a57, &, 1, 253, &, A00, O, O.&BE-% 3
END
RELATIVE CONDUCTOR NUMBERS : ACTUAL CONDUCTQIR NURBERS
1 THAY 10 1 2 3 L] L [ T ] 9 19
11 THAY 20 11 12 13 1 1% 1¢ 17 18 19 ]
21 THRY a0 1 12 23 FL] 25 % 21 8 29 39
31 THARY 40 k3] » 3 i b+ 3 37 ki 19 AQ
41 THAU - 50 q1 52 8] . 45 LT a7t aAg L1 50
%1 THRU &0 . 51 52 53 h F11 [ 11 s7 1] 59 [ L]
61 THRY 10 &1 &2 $3 (1] ('L (1) &T (1) 49 76
Tt THRU 1] 7i T2 73 Ta, 15 T4 " 18 19 1]
8% THAD 90 (.1} [} X | [.L] 5 eé 8? &3 a9 L b}
91 THAU 100 1 L} Lk ] A L] 15 L1} 97 92 " 135
101 THAU 110 101 102 103 104 108 10& 107 108 109 118
111  ¥HAY 120 113 112 113 114 11% 11é 117 118 119 129
121 THAY 112 114 ] V22 122 124 12% i2é 127 122 129 115
131 Tary 140 M 01 202 0 208 208 2he 207 F41.] F %)
141 THRLY 156 210 ni e 213 21ln 1% 21 ur 21@ 219
151  THAY 140 220 F 41 122 Fr&} 224 235 224 227 228 229
T61  THAU 370 230 ta ) ] 132 233 214 238 21¢ 237 218 239
17t  THRU t80 240 281 242 43 FLL FL 248 247 2ug FLE ]
18t  THRY 192 250 251 252 251 254 255 256 T 25 259
19t THAL 2G0 280 T 281 202 281 248 265 2¢¢ LT &R 249
201 THRU 216 210 2n 212 2713 2T4 275 21 217 218 219
211  TeAY 229 289 281 2 Pl FA 288 224 23t 20 2239
221 TeRy 2392 2% 291 292 23 23 298 Fa i3 237 HL 1 333
211 TwRy 299 350 p 1.3} a2 m 154 148 3%¢ ntr piL] "3
241 TwAe 283 3Jid 3l N2 n3 R L 315 kL) nt =91 s
251 THAQ F{ 1] 403 L1 455 L1 “cT uga “s3 LE L4 a1l 12
2861 THAU F 3 L] 41} LRL) alg Wi a7 L34 ] 419 2% “2] &22
7L THAM 433 23 %24 425 L {3 a2? 828 23 &3 4“3 “12
281 TeRU 29% 433 434 835 L) a7 433 413 uuf; au] "l
291 THRU 150 LL}! g ant qug any anz s g s (131 Aty
391 THRY ns A%l ats a5 LT as57 b1 a3 LI 3 (1) 2
311 THRY nz LT LI L

110



SAPPLE PRIZLEM FOR SINOA YERSION 9

CONDUCTOR ANALYSES... LENEAR = I8, RADIATION =
BCOD ACONSTANTS DATA S

TIPEND, 3.0 s

BYEPEL,O0.01 E 3

NLOOP 100 s

RALICA, 0. 01 L

ARLICA,G.01 )

puTPUT, .0

1,80
END 3
CONSTANTS ANALYSIS,,. UESER = 1, AUDED = 1
BCD JARRAY DATA

1 % FREON=-21 SPECIFIC HEAT
-409, , .22 » =218, , -223 ., =217,
-212, ,3.121 » =211, . 223 . =160,
=10, , .228 . —EO. , 231 ’ 0.

A, , .2W . 0. . 258 , 120,
e, , .27a ., 150, , +280 , 180,
Mmé, , W15

END

2 $ FREON-21 LENSITY
-406. , 116, . =218, , 116, ., =217,
=292, , ti0. . =211, ., 1o, » *180.
-110, , 99.25 , =&0. , 98, N 0.

0. , B&.S5 , 90, , a2, 120,
140, , &0t , 150, ., T.% 180,
26, , 89,

ERD .

3 £ FREQN-21 CENSITY TIMES SPECIFIC HERT
«400, , M.53 | =218, , 24,531 , <217,
-212. , A0%.%3) , -21}. ., 2%.%1 , -168.
-130. , 22.&) ., -&0. s 22.18 0.

a0, , 21.%9 _  §0. , 21.3% , 120,
w0, , 21.95 , 15Q, , 22.37 , 180,
. , 1.1}

£ND
L] & ALUMIKD® SPETIFIC MEAT

C-%00, , .0%2 , -30%, , 120 ., =200,
=00, , .17% 0. , 192 108.
200, , .24

END N
$ ¢ FREON-21 VISIDSITY

=400, , 19.1 , -2y2. , i9.t , =1L
-265. , 1B.% . =208, , L16.5%  «203.
-2%0. , 1.1, -19a. | 115, -i%L.
-188, , 10.08 , -185. , 9,25 , -8,
=172, , .2, -YE. 6.3, =180,
-158, , s.21 , -Is8, . s 15 , =142,
~13%. , 3.9 . -133. . Y.&2 , 124,
-118. , 3.1, 112, P 2.81 , ~-TE.

-9, 1.£2 , 0. . lar a2,

$0. A1, 199, . LI2E , LES,

286, L3598

END

] £ FREON-21 THEAFAL COKCuCTIVITY

-4006, , O.1v ., 2.0 , G.015 ) 2:8.

¢,

,3.723

» e e oww . e w

- e w ww

LT TR Y

224
237
11
.29%

119,

108,
9.5
81.8
6.

409.53
23.39
21.89
21.60
22.92

.152
L2048

19.1
14.7%
12.8
12
5.12
4.32
342
2.92
9
561

¢.91%

11

TOTAL =

1%,

DATE  2%5027) PAGE

18
312, CONNECTIONS = 12
TOTAL = 131



RER

SAPPLE PRIOLER FOR SINDA VEASTION %

[ L]
L 4 & EmISSiviTY
-490. , .12 . 100, , 0.92
n $ IMET TEFPERATURE VS TIRE
©. 9, , 88, , 20. » 80,
11 t INLET FLOW RATE ¥$ TIFE
0. , 2500. , 2. , 2500.
11 s PUFP ELRYE
1000.0, 175090.0
- 2000.0, 155660.0
3300.0, 31069600
4000.0, 25000.0, END
1% $ PANEL KEAT FLUX ¥5 TIRE
© Qe . WD . 0. . W0,
16 - % CONVECTION CATA ,80AT
END , RRT TURE FLFPP, TYPE, X .
G201, 1.35 , &,eT0 , 1, M2. ,
#5202, .17 , 6,872 , 2, 15.2% ,
85203, 11T , &,sT3 L 2, 18,5 ,
5208, 1T, &.°TA , 2, 21.75 ,
G205, AT , &,575 L, 2, 24,0 ,
5206, 1.35 , 6,376 , %, 3.0 ,
#0207, .5625, S5,*T7 , 3, S. ,
#G208, V.07 , S,+T8 , 2, 8.2%,
#6209, 1.7 , S5,T% _ 2, 11.5 ,
0216, 317 , 5,eTI0 , 2, 18,75 ,
6211, 3.17 , S,eTID |, 2, 18.0 ,
wh212, 5825, 5,eT12 , 2, 23.8 ,
wG213, 5625, T,eT23 , 3, S.
sG2i4, 117 , 7,eTis , 2, B.25 ,
6215, 117, T,eT15 , 2, HL.5
#6216, 11T , T, eoTié , 2, IN.T5 ,
G217, 117 , T,sTAT7 , 2, 18.0 ,
G216, .SE25, 1,718 , 3, 23.0 ,
«G219, .35 , B,*T19 , 1, 12.0 ,
#6220, 1.17 , B, =720 , 2, 15.2% ,
aG221, L.IT , 8,721 , 2, 1B.5 ,
sG222, VAT, B,eT22 , 2, 21.7% ,
#6223, P07, B, eT23 2, %00
af22%, 1,35, E,eT29 , 1, 3.0
o5225, 1.3%  ,28,%T25 , 1, 12.9 ,
oG226, 10T, 24,eT2¢ , 2, 15.25 ,
#6227, 1.01 ,2%,sT27 , 2, 18,5
#5228, 1.17 2%, eT23 , 2, 21.75 ,
0224, Y.1T 2%, eT23 | 2, 209
s6239, 1.35 25,4735 , 1, 1.9,
G231, .%£25,21,eT21 , 3, S.0
#E232, 1,97 ,23,%132 , 2, PB.25,
#€233, 1.117 21,733 , 2, 11.% ,
a0238, 1,97 23,714 _ 2, 19,757,
#6235, 1.17 23,125 , 2, 12.% ,
«5236,  .Te2%,23,-T36 , 31, 27.% ,
G237, .S¢25,21,*T27 _ 3, 5.5,
SsE2IE, L_UT 21,873, 2, 8.25 ,
#£239, Y17 21,733 , 2, R1.5
#5209, E.AT 21, #7002, da_T¢ ,
sG2N0, B.07 21 ,eTa1 , 2 %85
wB2N2,  U5625,21,%792 3, 23.9 ,

Lo |
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ADAT array for convection con-
> ductors;described on page 49 an

the Tast argument to subroutine
CONVT on page 121



[ g Al b ]

SAPPLE PRIBLEN
BNy, 1.35 22,4781,
aGdan, 1,37 22, eTan
o520, 11T 22,788
eB246, 1.17 ,22,°Ta8
sE2AT, 11T L 22,+187
sG2a8, 1,35 ,22,+Tn3
oG247, 1.35 L16,%T49
#6250, .0082,16,°T50
o251, 008216, +T5)
o0252, .0062,18 4152
+5253, .0082,16,°15]
LeB2sa, 1,35 14, TR

G255, .5525,15,°T755
~oB25e, .0DB2,1%,°T58
SeB28T,  (O0B2,15 2757
-wG258, .00B2,15,+758
-e625%, ,0082,15,°759

#0260, .5625,15,°T60

sG261, .5625,13,+T6)
-eb262, .0082,13,¢T62

sG263, .0082,13,+T4)

#5264, .0082,13,+T&N
16265, .0082,13, +T85
caG266, .5425,13,eTh6
L1%, 2 TET
a8G268, LODRZ, 19,9763
=w626%, .OUBZ,19,°T47
=627, .00682,14,¢T70
+eG2Ty, .0082,14,9TT1
L13,8712
L39,077)
285218,  L0082,10,+T74
G275, .0082,30,T75
85278, ,ODB2,30,8T7%
,30,°T778
s0B2T9, L5825,29,4779
«aG280, ,0022,29,sT82
<wG2BY,- .0082,29,sTH1
«85202, .0032,29,0782
~8GI8Y,  .0082,29,+T21
aG2BN,  ,5E25,29,°TR4
voB285, . 5#25,31,eT85
«wG20k, LO5PF2 31,+T8¢
«e6287; .0082,71,eTh7
2u0G288, .0082,731,eT28
se5289, 0682, 31,9789
“#02%0, .5E25,31,sT93
L32,0THY
.e5292, .008Z,32,°T92
456293, .0592,32,+793
AG29N,  L05R2,32,eT98
SeG295,  .05E2,32,+195
L2579
LSBT, .SE25, 1,737
L6298, .SL2%, 20748

~G26T, 1,35

ceG272, 1.35

26273, 1.35

o278, 1.1%

#0291, 1.35

(eG296, 1.8

8299, 2.3t

»

3,0743
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L3300, LTETC, W sT15D,

-

88301, .TeTS, 9,sT151,

JR SINDA VERSID
12.0 , 1.0,
15.25 , 1.9,
18.5
.75
.0
36.0
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12.5
12,78
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‘ SANPLF PAJBLEM FIN SINDA VERSTON 9 DATE 230273 PASE 19
oCI02, .21 ,10,+T102, 8, 2.9 , 1.0, 1.0 -]
»G10, 281 19,7103, &, 2.3 , 1.0, 1.0
eGI0%, LTRIS,20,eTi0%, 8, T.0 , 1.0, 1.08
#G305, TBIS,25,°T105, 8, T.6 , 1.0, 1.0¢%
w(306, 2.25 ,26,+T106, S, 29.0 , 1.0, 1.0 8
#£30T, 2.25 11,7157, S, 20.0 , 1.0, 1,08 _
»C308, .7875,12,sTi08, 8, 7.6 , 1.0, 1.0 %
eG309, .T875,17,sT109, 8, 7.0 , 1.0, 1.0 3 '
#0310, 281 ,18,eT110, 6, 2.5 , 1.0, 1.0 5 > ADAT array {cont‘d)
«631N, .281 ,27,eTIM, &, 2.5 , 1.0, 1.0 ¢
»G312, .7875,28,eT112, 8, T.0 , 1.0, 1.0 8
®6313, .7875,33,°Ti13, 8, 1.0 , 1.0, 1.0¢
eG3lY, .25 ,34,°T11a,5, 20,0 , 1.0, 1.¢ 3%
®631S, 5.62 35,7115, 7, $0.6 , 1.0, 1.0 8
of31E, .22% ,36,%T116, 9, 2.0 , K.0, 1.0 ¢ _J
oZIT, .5625,17,8T117, 3, 5.0 , 1.0, 3.0
£ND
114 $ FLOW CONDUCTOR DATA
o6l ,eTt , &2 -~
G2 ,eT2 |, &S
61 LT3 , 5%
sby ,of8 |, b 2
of5 ot5 , &8
ofb oT7 , 52 .
oGT ,eTB , 5 3
oG8 ,eT9% , 5 &
69 L,eT10 , 5 3
w010 ,eT10 , 5 &
oGl ,vT13, T ¢
«Gl2 ,»T1d , T 3
oGly o715 , T &
oGIN ,eTLS , T 3
afls o117, T3
:g:; . 8 . ADATY array described on page
o618 o121 . B % 53 and the third argument to
oGl ,eT22 , B¢
LR FLOCN1 on page 121
«G21 ,eT25 , 28 2 .
o522 Y26 , 29 %
#B23 ,oT27 , v 5
wf2h ,e728 , 29 %
«G25 ,eT29 , 28 R
w526 ,eTI1 , 23 %
of2t ,eT32 , 23 ¢
#5280 ,eT31 , 23 5
o529 ,eT29 23 =
o510 ,+TI5 , 21 ¢
ab31 ,aT3? , 21 =
#[I2 #TI8 _ 21 &
*G13 ,TI19 , 21 ¢
WG4 ,eTHS , 21 5
o35 ,eTul , 21 2
af3E ,eTwd , 22 %
#GIT ,eTus , 22 ¢ '
#5318 745 , 22 ¢
o639 ,eTug | 22 ¢
G40 »T&T , 22 %




SARPLE PRIBLEM FOR SINCA VEHS*QI + DATE 150273 PAGE F{

efop o149 , 16 ¢ =
wGAZ _eT50 , 16 =
sGa) ,eT51 , 16 2
oGay 8752 , 16 %
.6RS ,sT53 , L6 %
sGas o755 19 ¢
eGAT o758 , 15 3
oGAR o757 15 2
eGuY o758 , 15 2
w050 ,e789 15 &
*551 ,eT6t , 13 2
o652 ,eT62 , 13 ¢
sG5) ,eTE3 , 13 ¢
oGSA sTen , 13 S :
oG5S LeT4% L, 13 2 .
oG54 L eT6T AN ¢
#G5T 768 , 1% 3 -
ol58 o769 , I8 3
*G5% ~T10 , 13 =
aGEd ,*TT) , 19 2
eCEL ,»TT7Y , 30 2%
eG6Z ,oTTH , 20 5
aEEY ,oTIS , 30 2
aCs8 ,oTTs , 30 &
#GES ,eT7T , 3D ¢
oltd o179 , 29 ¢
2647 ,*T8 93 .
igea :-:a? it N > ADAT1 array (cont’'d)
sGEY ,eTE2 , 29 ¢
oGID ,eT8) , 29 &
»E71 #1085 , N ¢
eGT2 =786 , N =
®G7) ,eT87 , N1 ¢
#CTH o728 | 31 ¢t
(15 _eTET , 31 ¢ !
#5676 731 , 32 =
eGIT_, 0192 , 32 ¢
o578 ,eT93 , 32 %
o579 0T84 , 32 2
#GED ,eT95 , 32 2
»G81 ,eT205, ) =
a2 79T, 2%
=GRY ,eT5T , 3t 2 .
o84 _eT98 , 3 2 -
af85 ., o796 , 11 £
sCOL L0199 , T ¢
eC8Y ,*799 , B =
#GRE ,0T99 , & £
eGEY ,eTi50, & S
590 *T100, 5 =
a591 ,*TR , T =
(92 o124, € =
w593 ,eT £, & =
o598 _eT12 , 5 ¢
oG35 _eT101, & 2
eGdE _aT152, 19 2
«597 ,eT153, ¥ =
- B _J

sGeg ,aT193,

. ' 115



SAMPLE PRIBLER FJR SINDA VERSION 9 DATE 250271 PAGE 21
=G99 ,eTI03, 20 - :
«5100,%T10%, 21
ef101,0T108, 22
a0102,eT42 , 21
*610), o788 , 22
afloN, sT155, 2%
*G105,8T107, 16
#5106,2T107, 1%
«5107,8T107, 12
»Gi02,*T108, 13
«5109,°T108, 14
o110 2158 , 16
aB111, 0760 , 15
2B112,+T46 , 13
=G111,4172 , 18
aGl1e,*Ti09, 17
®G115,+T110, 27
eGLL,=TIMY, 31
*G117,8T111, 32
sfil118, 711}, 28
#B119,+7112, 20
ab126,+T112, 29
#5121,4795 , 31
aGl22,s796 , 32
oB123,5778 , 30
sGi28,eTRY , 29
#G125,+T113, N
G126, oTI0E, 26
eG127 #7118, 24
aG128,#T415, 235
#G129,T11&, 35
sG110,730 , 28
®G13i,*T36 , 2

> ADAT1 array (cont'd)

91.5l’{bl‘i“l‘l\b{'I.".“t\l“‘lﬁ{\l\uuﬂl"l\E‘G‘Q‘t‘““(!“

—
END .
200 % AFLIW N -
ep2l £ ARAAY CONTAINING FLOW RATES : -
eA22 £ ARRAY CONTAINING PRESSURES AFLOW array described on page 71 and
aA23 £ ARAAY CONTATKING FLOW CQUCULTIRS i 1
e ARRAY CONTATNING VALVE P3SITIMN the first ar%ument in the call to PFCS
eA?5 % AARAY CINTAINING P-RICE [FPO3EC FLOW RATES on page 121 (also first argument to
. ®A2E % ARAAY CONTAINING FLPID LUFP TYPE DATA CONV1 :
$82T £ ARRAY CONTBINING ATCEC RESISTANTES
£ wh28 o ARREY TONTA[NING PAESSURE DR2P5
€ND
21 ¢ FLOW RATES ,Aw -
260. , 200, , 299. ., @64, , %6, , .
0. , 286, ., 259. 0. L 293, AW array described on page 72 and
298, . 260, , @0, , 209. , %%, f i
200. ., =2%%9. ., 296. , 25, , 285, , referenced in array 20 above
200, , 289. ., 2%0. ., %H. , 234, ,
208, , 280, , 268, , 2°0. , 28I, ,
wo, , 0. , 99
EAD
22 : PRESIUAES ‘} APN array described on page 72
$PAZE, 29
END
21z FLOW COKCLTIORS .
SPeCE, 3 ’ } AGF array described on page 72

i} 116
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SAMPLE PRIBLEA FJR SIKDA YERSION 9 DATE 2302713 PAGE 1

™I ¢ vaLve rastrions ]-AVP array described on page 72

0.999, .99
“:s s IMPISED FLOW RATES } AIFR array described on page 72

" 200, ,SPACE,23
€D
_24 8 FLUID TYPE DATA--uP ,CSA,FLL, FFF NHL FFC -W
RER AP ., tsa , FLL , MFF ,KHL, FFC & A
L1128, 001008 , 12, , 0,0.,1. &TYEL ]
00, e 3. AT, L R AFT array containing the fluid type
Y * esiE-n . 0.25 . 0,2.89, 1. 8 TYPE & data described on page 72 and
LS . .opjo08 , 20, , 0, 0., 1. 5 IVPES referenced in array 51.
L1125 , .001008 2.% » 0, 0. , 1. & IYPE &
1125 . .oowoce , so. , O, 0., 1. & TYPE? :
28, .6o108f , T. , 0, 0.,1. 5 TYEG
12 . as00e , 2., 0,0.,1. s$TVEY _J
o .
.27 ¢ ADDEO AESISTANCES } AFR array described on page 72
. SPALE, 39
EnD. . .
28 ¢ PRESSURE DROPS APD array described on page 73
SPACE, 39
£-. ERD
Eow 30 £ SYSTEM RARAYS,ADAY
; »A31 & 10 ARARAY CQNTAINING SYSTER paavenr: Ens ADAT array described on page 71
A312 & ID ARRAY CONTAININS SHMUTION PARARETER : .
:n_n £ ID ARRAY CONTAINING PAIN NETVIRK and the second argument in the
eals 6 10 ARRAY CONTAINING 10 OF YALVE DATA call to PFCS an page 121
*A3S ¢ §0 ARAAY CONTRINING PUMP DATA
.0 & CHECKQUT PAINT CJOE
- END
T . _
A1 & € aRARY APR array described on page 73 and
*h? £ R ARAAY 3 ror .
a5 2 U BRAAY identified in array 30
hb s KT ARRAY
. A17312999,5 6L
END oy - )
32 £ ASOL,SOLUTION PARAFETERS : ASOL array described on page 74
creogo- 8,01, 100, 0.0, 0.7 3 TAL, FAPASS, EPS, FACF and identified in array 30
o Tgwd
B
M Y11 £ warg )
T Y1 AARAY ID PRESS WICES W/P SPETIFIED

sR14 £ BRREY IC RRRAYI CONTAINING WALYVE CATA
REN TUBE FRIM, T3 ,553,FL+TR ¢
BER JP-ND,P-HE KDY LEFP A2 s
S, ANET array for the main network
Cal 2 3 1leels > described on page 74 and identified
3, 3, 4 1ee®d in array 30.
38, &, IF,=1, %845 ¢ SURNETUIAX )
2, 17, 18, 1,041
11, 3, 9, 1,%847
19, 9, 22,-1,%843 ¢ SUBKETUIAR 2
In, 22, 18, 1,=8un
35, 18, 71, 1, eses
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 SARPLE PRIBLEM FIR SINDA VERSION 9 DATE 250213 PAGE 23
3, 2, 23, 1,%Aab '

W, 1), I, 1,eANT oo . array 33,
m;’., 20,680 3 KaoEs wrspeciFieo pressues — APNPS array described on p. 75 & identified in/ 11
35, 1, 2%, «a1), EAD — AD arra%mconta'in“ing pump data described on page 77 and identifi&d

.l 299 EN ARRAYS CONTAIN WYALVE OATRA — -
REm any ELETD YR qerEe s EONTA . AVLS and AVL array  in array 30
RER  LUPP , LURP described on page 76

IT,eT9T ,  3,eT297 LEND TURE 1

30 vtas | 3lerses [EAD s Tee 2 and referenced in array 30(AVLS) and
W 0189 , S.e1299 LEAD s TUBE 3 array 33(AVL)

dl,eT186, 5,+T308 LEND % TUBE 26 . . . .

a2,+T157, 5, 7307 E"E s '”EE ;: ADi arrays for the main network; described on page
AN, eT114, S,eT)1n LEN P ] -

ST ITIS. Pethis CEKD £ TeRE 35 75 and referenced in array 33

&6, oT116, 9,+T316 END TUBE 36

A7,*T117, 3,s1217 ,END TUBE 37 : . . ‘ . .
x8,1,2,35,1,.001,.9%9,.01,9T117,35.,.75,1.,18.  ° } AVLY arrays containing valve data
£x0 2 CATA FJA VALYE | ’

4, 2, 3,11, 1, 0.0%, 0.%%, 6.0%1,eTLH15, %0, 0.75,1.0,10. described on page 76 and referenced

D £ CATA FOR YALVE 2 ] in the AVL array 36
(1] ’
SuBl 3 RARE 'w
e 3 '
¢ 3 )
REM  TUBE FRIM,TY 55, FLeTB 3
RERM - P-KD, P-KO X3, LURP Az
A, A, 4,1, sASt 2 SUBNETWIRK 1 '
: : ;: :: ::g; : ANET array for subnetwork 1; described on
M, N, 8,1, sase s > page 74 and identified in ANET for the
‘B, 8, 5,1, =855 =2 3
N A main network, array 33
19, 7, 8,1, eAST = .
LoI19, 8, 14, 1, easE s
29, 18, 16, 1, sa59 =
2w, 15, 17, 1, ensn 2
22, 18, 17,1, swasl ¢
23, 1%, 15, 1, wAk2 ¢
25, 18, 15, 1, AR) 2
T8, 1%, 1T, L, eAse ¢
€50 s _J
REM AN GFLeID, TYP, TURE .
RER R L wew 3
- 53, sT165, €, »TICO, ENB 2 TURE 4
:;: 2, +17 , 3, eT257 $ TURE S
Al T2 2, eT292 z :
T3 L, 2, *T253 z . .
oT1S . 2, #7210 : ADi arrays for subnetwork No. 1 described
oTil , 2, f211 < on page 75 and referenced in array 40
eT12 , 3, #7212, END z
£3, =TY 1, =T25% 2 FTURE &
«T2 , 2, *V2L2 z
o3 , 2, +122) z
eTa 2, 125 t
=T, 2, »T25% ]
oTE L 1, sT25L, EXD =
Sa, #1131 , 3, *T212 s TuRE 7 -
' —

s



SAnFLE

sTIN L 2, 1219
ot1s , 2, 1215
sThe , 2, oT214
oTIT , 2, sTUT
. eT18 , 3, sT218,
835, =119 , |, »T219
aT20 , 2, 1220
e¥21 , 2, *T2%
122 , 2, 1222
=12y , 2, %223
. wT2s 1, eT228,
54, *T101, B, 7301,
- BT, *T102, &, *T302,
$8, =T103, 4, =TI0},
39, =T10a, B, *T2ON,
&0, *TI7 , 3, sT237
. oT18 2, =T238
v eT3% 2, =T239
sTad , 2, =T240
. eTal , 2, 7241
. ST L), eT24Z,
61, *Ta3 , 1, =724}
- wTas 2, 8T248
coeTRS 2, #7285
- - eTas 2, eT28¢
« -oTAT _ 2, eT287
o- #TAB , 1, #T288,
4T, TN , 3, sT2N)
- a732 2, #7232
<133 2, w123}
i -al3s , 2, T234
7. . TS , 2, *T228
.- ST, 3, Y22,
e @3, T2 |, #T22%
g+ - eTR& , 2, #T226
.- 8F21 , 2, 1221
- oT20 , 2, =1228
ceT2% 2, w7229
. #TI0 , 1, *T230,
B8, sTLOS, B, #7385,
L
SUB2 £ NARE
PR B
- 0 £
REM JUeE L FA2M,TD
RER ,P-ND,
oo+ 12, %, 11,1,
- 13, 11, 12,1,
o 1a, §t, 12,1,
1%, 0§, 15,1,
36, 9§, 10,1,
¥, 10, 12,1,
18, 12, i3, 1,
A, 13, 19, 1,
28, 19, 1,1,
29, o, 2,1,
- 33, Y, 12,1,
N, 18, 9,3,

END

€N
END
END
EXD
ENDG

END

END

THD

END
END

"ATY
PYSF
2873
*ATY
*a75
LY-F2Y
wATT

i!I‘(‘l‘“:‘“(‘ﬂ““\‘Q‘I\It‘“““t‘l‘lﬂﬂ““l‘l‘t‘“l‘”““““““’.‘l’

LS5, FLeTE ¢
P-ND, KD, LUFP A2

#ATH

819
sA25
sh]
A2

AL L

ik 1Y 2%

(b3

LLEEL L]

TUBE

TUBE
TUBE
TL8E
TLoE
TVBE

TUBE

TuUeE

TUBE

TUBE

SYBAETWIRK )

10
19
20
21

3]

23

2%

5

-

PRIBLEM FOR SInDA YEASION %

)

OATE 250273 PASE E L]

> ADi arrays for subnetwork No. 1 (Cont'd)

ANET array for subnetwork 2; described on page
and jdentified in ANET for the main network,
array 33

119



SAMPLE PRIBLEM FOR SINDA VERSION ¢ OATE 250273 PACE %

32, 19, 20,1, s=Ad) 3 .
33, 20, 22,1, *his
END ]
ArMm aN) LFLUID, TYP, TUBE
REM JUPP , LURP n
¥1, =T108, €, 1308, ‘END s TUBE 12
Y2, oTél , 3, *T261 s TUBE 13
»TH2 , %, 7262 s
sTE3 , %, #T243 s
wtéh , &, »T24% $
TS , 8, *T245 ]
wThE , 3, *T284, END 3 .
T3, oT&Y , 1, eT2¢T $ TUBE 18
aTE8 |, &, aT288 $
oTE9 , &, =TS $
«T70 , %, =T270 1
oT?t , 8, sT2TY s
oTT2 , 1, »T272, END s
Ty, 155 , 3, *T255 $ TUBE 15
. 756 , &, *T256 $
oL - wTST N, eT25T7 s
o158 , %, #T258 s
. T5% , 8, sT25% s
=.. ®T60 , 3, *T240, END S
. 15, :I;: » b, wr2ad 3 Tuee 18 ADi array for subnetwork No. 2 described
BT Carsy oo, eT2s1 s on page 75 and referenced in array 43
w152 , K, =T252 ]
c.o . o153 , w, eT253 s
cr . eTSA 1, wT25%, END 3
o Te, »T100, 8, *TI09, €40 S TUBE 17
g- - BF, sY1i0, &, *T310, EXD £ TUBE 18
T e Te, *TI1L, &, #7311, ENC 5 TUBE 27
- FY, oTILNZ, B, sTIL2, END % TYBE 28
80, =79 , 3, *T279 ¢ TUBE 29
TL- oT8D , 4, »12890 s
zre o+ - wYB1 , 4, #1281 H
. #T82 , 4, sT2R2 H
L - eTEY , &, sT20) s
- - eTam , 3, eT284, END 3
- M1, T3, 1, eT273 ¢ TUBE 30
rox; #TIS 4, T2y L ~
s oL -eTTS oW, eT2TS .
. 116 , 4, »T27E 1
oTTT , &, »T277 <
eTTE _ 1, sT278, ENC 5
€2, *T2S , 3, eT28% s TURE 31
w786 , 5, *T23¢ z
a¥37 A eT227 ¢
»T28 , u, 7228 :
w789 | A, eT2239 H
oT95 , 3, *T299, END ¢
23, 721 , 1, =129 t  TURE 32
aT92 , 4, =7292 ]
2793 , N, o729} H
T34, n, #7234 :
oTIT . &, #7295 z
oT9& , 1, =T236, END 2
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100

BCO YSHUTTLE ECS RADIATIR FLlw SYSTER

EnD
§ie

- S0 9FLOW RATES {LB/KR)

BED YPAESSURES (LB/FTes2)

END
12

BCD TYALVE PISITIONS

1o
END

END

113
YPRESSURE DRIPS ({LB/FTee2)
END

SAMPLE PRJOSLEM FOR SINDA VEASTON 9 DATE 230273 PAGE
8%, oTA1), 8, =T33, END & TUBE 33

ARRAY ANALYSIS... NUMBER OF ARRAYS = 15 TJTAL LENGTH = 2511

8D

JEXECUTION

BIRENST?N X( 2050}

KOIA
NTH

ENg
o

END
LD

END
(1))

END

= 2083

=9
PFC5CA20,830,A100¢1)
CHBALE

IVARTABLES
DIDEGICFIMEN, ATL, T1981)

nNw

MEEFF €0.9,500.,821+37, 1.0, A1, T198, 7117, T199, T200)

FLOCKICAZL, B1,417)
CONVICAZ0,A31,416)

IVARJABLES 2

PFCSER20,R3D AL1GD+T)
TIACHKLK],0)

WSTRY(A22, 429,821, DTIMEY)

IJUTPUT CALLS
TPAINY
FLPRNTEAZ1,A110¢1}
FLPANT( A28 81131}
FLPRNT(A22 A111+1)
FLPANTEA29 B112+1)
TIRCHECKL, 1)

121,

26
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ERS
L L

SAMPLE PRJILEM FOR SINDA VERSION 4

EXD OF FILE ~- UNIT 6

TRl 6

END CUm LCT 1102-0039 LY

o v A%

i mom

AT B

| 122

DATE

250213 PAGE

7
s FE8 1}

ILFI L 33 L
18:15:17
18,1537

19:16: 7
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d SAMPLE PAQALEN FOR SINDA VERSIIN 9 DATE 250273 PAGE 28

& FIR & SIKCA 25 FEE 13 ol T
UNtVAC L1CH FOATRAN ¥ EXEC IT LE¥EL 254 ~(ETECS LEVEL E120100104)

THIS COMPILATION WAS DONE ON 25 FEB 7] AT 1%:14:07

PATW PRIGRAR
STORAGE USED: COOEC1) QO0OLN; DATALO) 000061 BLANK LaMMONC2) 000000
COMmIN BLOCKS:

9003 TITLE ¢Oo0Q2N
600%  TEFP QD035
Wos  Cap 0801352
Q466  SDOUACE 000152
0907 COND  GODATO
o610 P ALDESE
0011 P2 Coous2
0012  ®ONST 050203
00131  ARARY 40an7¥
0018  FLICON Q00062
€015  DIrFENS Q00011
€016 LIGIC 0GOODs

EXTERNAL REFERENCES C(BLOCK, WARE)

81T IAPUTT

0020  EXECTN

ob21  NSTP:

STIAMGE ASSIGKRENT (BLOCK, TYPE, RELATIVE LOCATION, Narg)d

6001~ 605995 1L 0013 800000 A 005N  C05022 ARLYCA G318 000935 BRLICT 601w

635012 atrrre
0la  QOGCO17 ATMPCT cats 000313 salkyp GO18  LANSNG BRALEND Ll B L L L L 051 G005 CSEFaC
Bois  CGLO2E CSCmAY gois 099929 (S55MIN 001u £09027 CSPRRAL ¢h1a £4CH10 .CSEATL Coiy  6LA0)4% Carpa
oo1s  £29911 QANPD 6ota 095013 DRLICA 001 559932 CALRCC 4ote 0940397 CTIFEW Co1s 850925 CTIRET
00In  CGCO2a DYIMEL g01s 025061 CTIFEY Ccou 093505 BTMPCA 5518 005316 DTRPCC 4318 GLUSIT Ennaay
6307 Co6a59 & 8053 COOCOG M Gol4 GCooNE TTEST Lois G558 JTEST Cut12 S46659
cole  GG4550 KTEST GO16 L GU5T53 LARARY GOt SOLNE0 LarfFal Co56 L 854551 L0280 COEe L DOE052 LEANSY
6015 C55010 LENA 061a  Go8923 LIAET GCEe L £55959 LNJCE ¢ole  8LAS2Y LIPCT SOLa SGA5 L 5PNS
GOE5  G35556 LSat €315 (52557 LSI2 COHle 559054 LTEST L0148 R0GLE2 MTEST Gol&  BO5Gun KARIC
G0I5 L4505 NAT Gota  GLLLS4S MATFPC 0G14 C50562 RIGAM LIS SL5L0e KTY L4148 GOS0 AERTMACN
€515  £55543 MGT G4 HELGS4 AL Q2P 5515 SC9%51 AN B21S 535454 ANC GA15 C854552 MAT
$41e  COL34Y MICOPY Ch1a S3055F JRPETTR Cola  $86421 duTRUY LS04 0A%21M PANECT L34 T I A1 A1 R
Go1a GL5S05Y RTEST [1:1 R £55550 SEQ 9211 £52L50 SEJ2 Lo £5505u STEST Cutw bl irk bl B
651 Goooel TONTAL et GOONIT TIFER Cole CLELSE TIFEN L3118 GLSS52 TIrEND Col% 545501 TirED
(-3 L] Cooaess TIEST Go1n CoELEE YTEST AL CLOCET YIELY

%101 1= Corrdn FEITLES W
£9141 2 . Laer rtErer ot
80158 3 Carrdy JUBR/ 4
13§13 as carrdy 2300FTES 2
551066 5= COmPIN FE00G1 3

(13824 [ 3] CArr2K #2217 SEL
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¢0110
o111t
oot112
a1l
00113
6011)
onlld
40113
[ L3R %]
L1 N
a0113
¢o113
LI R]
LLINR)
doite
00115
1331}
0147
00420
es120
601214
Qoie?
oo12]
00122
00125

6012677

o127
o130 -

7

Is
[.1]
L L)
10
il
12e
13
ine
15+
(1L
i1~
18+
19
29+
21
22+
23
24
25
2be
2T
28e
29.
k{1
s

32e

1

3N

SAPPLE PRIBLEM FOA SINDAR VERSION 9

END OF COMPILATION:

DATE 250273 PAGE
CommIN FPC2r  SER2

CAMMAN JEONST/ K . .
COMMON FARARY/S A

LOMMON FFIICON/  FIREN | DYIREY, TLREND, tSGFAC,
WRL2OP prARCH, OPELTR, OTIREH, carpa |
10AMPD | ATPPCH, faCKLP, TIrED , TIPER
1otrece, ATHRCE, CSGMIN, ouTPUY, ARLICA,
1noaeeT, prinEL, BrInE?, csemay, tssane,
JCSGRCL, BALXCA, BALICC, LIRECT, PASECT,
1ARLICE, LsPCs , ENGRAL, BALENG, NICOPY,
IKCSER nDYRPE, NAALXE, NATMPEC, 1133
LITEST , KTEST , LTEST , ATEST , RTEST ,
ISTEST , TTEST , UTEST , vTEST , LAXFAC,
1YCNTRL

COMMGN JOERENS/ WND,KNA,KNT NGT,NCT,NAT,L581,L532,LENA
DIMENSIIN (207 - -
LIMMON FLOSIC7 LNDOE, LEOND, LCONST, LARRAY

LOSICAL LNJOE, LCOND, LCONST, LARAAY

BIFENSION TC  2383,6¢ 233,80 230),60 3121,%0 131%,A0 2531,
1SEQIC  429),5EQ2( 298)

LNODE = .TAUE.

LEOND = .TAVE,

LEONST = .TAUE,

LARRAY = ,TRUE,

CALL INPUTT

CALL  EXECTM

60 10 1

END

®) DIAGROSTICS.
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» SAPPLE PRIBLEM FIR STNDA VERSION 9 DATE 250273 PASE
» FON,0 EIECTH .

CNIVAC 1108 FORTAAN ¥ ETEC IT LEVEL 2SA -(EXECE LEVEL €120100104)

$x15 COAPILATION WAS DINE QN 23 FEB 7 AT 18114108

SUBRJUTINE EXECTN ENTRY POLNT QODCO21

STIRAGE USED: CQDEL 1) 000023, DATALOG) GOCQOS; SLANK COMRONL2Z) 000009
COrFaN BLOCKS: '

06cy  FITLE 000024
os0a  TEMP  DDOOOR
Q005  CaAP 000001
¢o0&  SOURCE-00000)
¢oor  CONO 000001
¢ote P01 000001
a¢it  PL2 080031
6612  EONST 000601
@013  ARRAY OCOOD1 .
o0ix  FIXCOW GO0OOs2 : -
0015  DIRMENS 000011
Qo114  X5PACE GDIT22

1.0 EXTERNRL REFERERCES (BLOCK, WARE)

LLTE A 14
STT o0 CNBACK
D07 e021-  MERRY:

STORASE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOTATION, NARE)
0 o7 . .
0011 R 004090 & 0018 DOS922 ARLYCA G014 000035 AALXCC 001N 055012 ATePCA
2218 0ODOLI BATKUP 0014 000445 BALENS  00C5 000540 C %014 099053 C55FAC
o518 000020 CSGMIN Q%1% C0O0Z7 CSGRAL 0619 000319 CSGRCL G614 000310 CArPA
0018 000031 DALXCA  0ON%  0GCD3Z BALXCC  COL4 095907 OTIrEW 601w 055025 CVIFEL
£ola 03000} CTIFEY  O8I8 05505 OTMPCA  0CL& 06416 DTPPCC 0514 59517 ERERAL

G093 H0QQI0 H 0A60  CG2200 INJPE o1 029548 TTEST 6oy 659947 JTEST
Q51s GO5050 KTEST 0o1y BLG0eS LAXFAD 6015 040010 LEAA Gols 255933 LINETT
LI L] 600936 LSPCS Q01% 0GOS0 L5UT (L4 GLo0AT t902 Gola GLGOSTt LTESY
6314 000084 NARLXC 0018 055055 NAT Goln CoLo4s KatrpC £ata  C4A042 KISAM
0516 1 0Q0o%%% AOIM 0014 G5O5%3 KCTRPC ¢a1s Ll dvish A | GO CLOLOW ML 222
€o15 005553 AND 0213 055902 MNT 891N Gossel RICIPY GC1E T LLEL5L nTM
a%1a GLcGoe JPETTR Gots ceoe2 auveLy gols 0LGO38 FATELT 9356 65559 Q2
gétd 099549 SEJL ‘N L4555% SEd? 6O1N 6650Ey STEST G608 £53%5¢5 ¥
£Gis GG3a15 TIrem Clls GLEGLS TIFEN Cotm 65552 TIFEND I L 2Leas TIRED
CoLs ¢2009%¢ UTEST w31y L3551 VIEST o1 95%%%2 ¥ GL12  5OCSIG IX

0o161 I» SUBRJUTINE ETXECTN

-] ¥rh] 2 CarrdR JTITLEF B

(2381 3e CamPdy JTERPS T

05 L L COrmQN 7CAPs |4

125

10

5 FEB 13

aols oGanrT
0314 02052¢
0314 GuL511
oG 205624
4907 $09000
5412 05089D
Cot4 506523
0514 0905¢
Go1s e Rl p ]
0915 66559)
%1€ 555062
Goln oot B
Sa1u CauGE1
491N £ooos5S

ATFPCC
S} ]
carro
briFet
r

[ 1
L2207
PIEST
LT
(377

NY
RTEST
TERTRE
TTEST

14,08: 8



gy |

[

a0104
¢n10t
[ 1338
goily
o012
8oty
solls
00138
Q0114
0114
eD1ta
got11a
0011
L1 L)
00t IN
sorts
0oitn
Co11%
[-LARL])
o117
ao126
L1 1¢4
Qo122
20121

colz2e -

60128

00126
o127

08130

o1y

... END OF CONPILATION:

SARPLE PROBLEM FOR SINDM VERSION §

DAIE 250273 PAGE

L L commN #SAURCEZ Q

[ 1] CamPAN 2CONCF B

Te cormaN sPCLZ SEQY

| L] COommaN 2PC27  SEQ2

L L] CORMON FEQNSTS K

10e COPMIN ZARRAY/ A

il» conmaN /FIXCONY TIREN DTIFMEY, TIMEND, CSGFAC,
12+ INLDDP pirrca, APEITR, BYIREH, CemPA
13 10aMPD , ATFPCA, BACKUP, TIrED , TI"ER
(LT 10TMPCC, ATPPLC, CSGMIN, ouTPLT, ARLICA,
15 HweorLr, DTINEL, DTIrFED, CSGNAY, CSGRAL,
"1be ¥CSCATL, DRLICA DRLYLC, LINECT, PAGECT,
17 1AnLICE, LsPLsS ENGBAL, BALENS, KITarY,
18¢ INCSGM NOTRPE, RARLXC, NATAPC, I1TEST ,
1% 1JTESY KTEST LTEST , ATEST , RTEST ,
20s 1STEST , TTESY , UTEST , VTEST , LAZFAC,
21 1TCKTRL

22+ £omnAKR FOIMENS/ KND,KNA KNT, NGY NCT NAT L5Q1,1502,LENA
23+ DIPENSION KL2D)

24 COMPIN 7ISPACE/Z KCIM, NTH, X

B DERENSION  TC(1Y, CC13, RCLY, GILE), KO1), ACD)

2he DIFENSION IK(T), K301}

T EQUIVALENCE C¢K, IX), {X NI}

28 DIMENSTON XL 2099)

29 Kofm = 2020

30 NTH = @

A caLtt PFCS  (ACISATY ACIBIWDY A(2463D)

Ize CALL CNBACK .

13- RETURN

ar ExD

KD DIAGKISTICS.
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i

J SARPLE PRIBLEM FOA SINDA VERSION ¢ DATE 230273} PAGE 12
& FOR, R VARILY I FER D) 116, ¢
UNIYAC 1108 FOATRAN ¥ EYEL BT LEVEL 25& -(EXECE LEVEL T12010010A)
THLS COMPILATION WAS DONE 2w 25 FEN T3 4T 1n:14:09

SUBRQUTINE YARBLI EATRY PJINT Q400N

STIAAGE USED: CODECY) C55543; DATALO) 800010; 3Laxk COommON(2) 000000
CoMmON BLOCKS:

0603  TITLE Q00024
cooe  TEMP  QGOOOL
0005 AP LI LY
6056  SIURCE 0GOOOL
0007 COND  Q0030L

T ¢010 PLY 00000,
061t PC2 coooet
0012  KJINST 000001
6013  ARRAY 00000L
0014  FLICON 000062
.. 0015  DIMENS 009011
0038 ESPACE 000093

| GATEANAL REFERENCES (8LITK, MAPE)

o017 BIDEGL
L. 6020 WXEFF
o821 FLACNL
.. 0022 CONVL

. 0023 KERR3S

STORAGE ASSIGAMENY {RL2CE, TYPE, RELATIVE LOCATION, NAME)

oo::ih 650599 A £01% 800022 ARLYCA 00ty 00935 ARLICE COIA  ZSEEEZ ATRPCA  GTLS  ANSALT STRRCC
00ta 053513 BACKLP 514 550040 BALENSG c00% 000000 C $o1e 35551 ChtFar eTIe  CNANTE USTPAX
eole 005523 C5CRIN E518 089027 CS5RAL 0014 064535 CS5ACK 691%  £34515 Carda 95Te  CUCOLL Carle
00ls  DOGO31 BALXCA £a1% QGR5I2 CALXLC 0514 055807 CTIFEM 6818 295529 OTImEl c4ts  CoEtEe CTIFEL
G514  0GDAOL GTIFEY 614 005555 DYFRCA 0014 633514 CTPPCC Cote  S026%T ENTRAL 2507 G306 4
6693  GGOCOD W £954 095691 INJP: 891%  £oOSas [TEST Gots  CTTIAT ATEIT TIrR CUIITI R
801y 0900550 KTEST Tilv 055560 LAYFSC 0015 £5951% LENS t41a  47307F LIREST G50 56E523 L1IAOT
ool £9903¢6 LSPIS 5515 00954 53 991S  £CSCOT L9532 £3ts  AuAER LTEST STfe  EATGEF FTEST
3918 GCUONe KAALXT €315 00565 Kav 8314 9G5OS5 KRTFRC 8518 ETIGeE WTIAM SHLS EtCoTe EST
0018 050670 EB[M t31a  §554u3 ADTRPC 0915 0R555Y KET Sle  BTtANL Ap3IE CALE  CUSLTL KRA
0015 009355 HAD S518 655572 KNT 0 GOLW GGSSH) KITXPY GOts  TETOIL ATe Tie  CIGCTE mx
001w £954GE JPFITA 31N CGA32Y QUTRUT G318 05651 PERESE 334 mTTr T QTie  SCOTET ATSLT
0013 €53595 SEQL 2211 464555 SE92 1% 854%En STEST 650 & ASCITT T GTIe  TTITAL TORTH
Co1n 950015 TVEFER 518 R £554850 TIPEN & 556452 TIFEMD Stis 4TSy TLET THLe  OYGTES PIERT
COMN  §8535¢ LTEST 2514 BABSST NTEST 4918 845037 1 512 TTITITL oW

o101 1e SUSSMTINE  ¥ORSLY

160103 2e C2er2N STITLES ¥

127



4910%
02105
83106
cowar
[ 4-18 1)
asiti
toL2
E5tL)
- LRRE]
coll1a
Qo111
QoLLN
LIRS
L LI L
totte
L L-REL
6511a
€211
[1-38 8]
11333
[1:3 81
-LI K]

02120

121
o122
023123
Chl2s
Goi24
€025
o124
£3127
65132

SAMPLE PRIBLEM FOR SINDA YERSIQJN 9 UATE 250273 PALE

e comraN FTERPF T

L1 conmaN fCRP/ 4

S CORNIN 75QUALEZ &

L1 comMaN 2LONDY 6

Te COMMON FPCYZF SEQL

[-1) LOoRmmAN 2PC2F  SEQ2

L L] COMFIN FRINST/Z X

10+ CORFON 7ARRAY/S A

i1e ComRAN FFYXICONZ  TIREN , orimey, TIMEND, CSGFAL,
12 INLOOP , DIFPCA, QPEITR, ODTIMEN, DAMPA
13s 10ARPD ATMPCA, BACKLP, TIFED , TINEM
18 torrpce, aTRPLC, CSEmIN, ouTPLT, aRLXCA,
15+ 1LOJPCT, BTIREL, Qrimel, C56RAX, CSGRAL,
18+ 1CSGREL, ORLYLA, CRLYCE, LINEET, PAGECT,
it= IARLECE, LSPLCS , EkcBAL, BALENG, NICOPY,
tas INLSGM , NOTRPL, RAALXE, RATRPC, ITEST ,
19¢ 1ITEST , KTEST , LTEST , ATEST , RTEST ,
20 ISTESY , TTEST , UTEST , ¥YTEST , LAXFAC,
21e ITCHIAL

22 COMMIN ZDIRENS/ KND, NNA,KNT KGT, NCY NAT,LS81,L502,LENR
22+ DIMENSIAN #H{20}

2a» COFRON ZXSPRACES  NDIM, NTH, X

25 DIMENSION Te1), COf3, G611, GO1Y, KCYD, ACDD

b PIMENSION XIKCE), NYCIY , 31D

F4 L EQUIVALENCE {K, XX), (X, NX)

28+ CALL PDICESI(TINEN ,AL190), 702251

249 CALL KYEFF £0.9,500.,A015630, 1.0, 1) TL 2353, T01LT)Y,

- 30 2TE 236, 7L 22T )
T oAle CALL FLOCHICAC)SaE) A1) AC1103))

32w CALL CONVY CAC1IS3ITY ACYE21),A214))

33s RETURN
LT EWD

"ERD OF CIMPILATION: ND  DIRGNISTICS.

-
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¥ SAFPLE PROBLEM FJR STINDA VERSION 9 DATE 2502713 PASE »n
& FIN, K VARBLZ 2% FE8 1) e Y1
UNIVAL (108 FJRTAAN ¥ EYEC Il LEVEL 23A ~(EYETE LEVEL E12010010A)
THIS COFPILATION wAS DONE QN 29 FE® T3 AT 18:1&:110

SUBRJUTINE VAABL2 EXTRY POINT 000026

STORASE USED: CODEF1Y 05003Q; DATACO)} 000008, BLANK comman(2) 090000
TonndN BLOCKS:

8003  TITLE 000024
€008 TERP 000001
Go0s  Cap oceam
0006  SOURCE 000001
g00T  ConD  0OQoal
8010  PLI 20000t
8011 PL2 03600t
8012 XONST  QO0O0O1
8013 ARRAY 009001
goly  Flxton ¢80082
601%  DInENS ©O0011
Q016  ¥SPACE GO0003

EITERNAL REFERENZES (BLICK, NAME)D

0017  PFLS

0020  TIMCHX
002Y  MSTRY
6022  NEAR3:

T

STIRAGE ASSIGNMENT CBLOCK, TYPE, RELATIVE LOCATION, KARE)

8013 R 000050 A ¢ota 000922 BRLICA 401N 000035 ARLICC Coly 095012 ATFPTA 0518 G63%M17F ATRPCC
0014  00001) BATKLP 0018 000045 BALENG coos 040800 C 00la 05559 CIRFRT GGl 550428 CShmax
Colx 000920 CSEMIN bo14 0OGO2T C55ARL Ghl% 005010 CSERCL 591s 855919 DaAYRA 51N L5051y CearPD
o018 099071 CRLXCA 001 55032 CALECC 514 000527 DTIFER 5314 955925 BTIFEL 218 £50524 CTIMEL
o014 R 0GO031 CTIMED 0oy 695968 [Tr#éCA Coie  0O0GOLE RTPPIC sa1a 006537 ERGRAL L1 5% S AL I
0503 000902 W 0oes 099931 THIP: Co1a 0044 ITEST G214 CILONT JTEST £H12 1 595500 KX
go0ly  0005%8 XTEST gola  GO2Q4% LA¥Fal 8515 S95010 LENA CO1e GGG LINETT Cota  G45523 L0PTT
0ol gocHIE LSPES 0015 GA%05E LB Gais S4AI5T LSD2 GGlis GI6551 VTEST CoiN 055552 FTEST
0614 000944 NARLYC LO1S 650005 NAY 9918 0540us NATFRC cAla BELSE2 AT (1AL AL LI
GOte 6509090 ACIF 0018 $506943 NRTFPC 515 £09593 AT 1w 005558 KL DR G155 Go604%) NN
G015 GOGS50 AND paLE  GO5O%2 RNT £9t4 COGoN1 KILOPY G31¢ SHLLGT NTH BOYE L50%52 AY
€ole  DLAGGE DPEITR [ L] 59921 TRt Colé  GO5S3IM PATFIT 495¢ 555505 O 4516 DAA4SY ATEST
0010 659440 SEJL 0911} 554950 S5E£22 Co14 650054 STEST tony 055555 T so1a S05641 TINTSL
ooLs  Q05G1S TIrER 801 GI09%% TIFEN £S04 590032 VIFPEND CRl4 L5516 TIFED L4514 LLLLEE TTEST
0018 CO0GSE UTEST 06149 040457 VTESY SL1e 20502 x 5512 4504555 v

ca101 1 SUBAJUTINE  WAABL2

621313 2- CoarmdN FTITLEZ K

[ 1151 3 CArmIN FYEFRF T

129



[ e e . |

(1311
te10s
a0y
83110
eoin
t0112
2011y
8011
0011a
[[-3RE)
6011a
8011a
-0011a
0o1la
(L3R
80114
[ FE]
ca1ia
0e115
00116
00117
06120
[.1-7F41
60122
i
go124
o018
Q01248
a0127

4
L L]
(1]
s
e
L L
10+
11
1YL
1)
19
15
L1&=
17e
13
19+
20e
2.
2.
23e
FL L]
5.
2~
1.
28s
2%.
L1
Ii»
Jie

LEN F2R SINOA VERSION ¥

SARPLE PROB DATE 250272
COnmiN 7CapY [
COrman FSJUACEZS Q
CormdN 2CONDY 6
CarmdN /PCLZ  SEQL
CommIN 7PC24  SEQ2
CNRAN FEDNSTT K
COMMON FARRAYZ A .
COmmQN fFIXCONS  TIPEN | oYImEy, TImEND, CSGFAC,
INL0QP DTMPCA, OPELTR, DTINEM, parpa
ADARPD ATMPLA, BACKLP, TIPEQ , TIrER ,
10T#PCE, ATRPLC, CSGRIN, QUTPUT, ARLXCA,
woIrcT, DTIFEL, arTirEL, CSGMAT, CSGRAL,
LCSGREL, DRLYCA, ORLICC, LINECT, PAGELY,
IARLXEC, LSPCS , ENGBAL, SALENSG, NICQPY,
INCSGM NOTPPL, KARLXC, NATRRE, ITESTY ,
VITEST , KTEST , LTEST , RTEST , RTEST
ISTESY , TIEST , HTEST , VIEST , LAXFAC,
LTCNTRL

COrMON JDIPENS/ NND, NNA NNT NGT NCT NAT, LS01,L502,LENA
DIFENSION HI20)

Corman JXSPACEZ  KOI™, KTH, X

QIRENSION  TC1), CC(Y), QULY, GCL)Y, XO1), ACYD
DIMENSION XK(1), NX(1) | X(1)

EQUIVALEKCE (K,XK), (X NI}

CALL PFCS  CALISIT), ACL1B18) AC2843 1)

CALL  TIRCHR(KEL),0)

CALL  MSTRY (AC1586),AC1858 ) A{15%8) DTIMEL)

RETURN
END

ERD OF COMPILATION:

H) DIAGNISTICS.
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SARPLE PROMLEM FOA SINDA YERSION ¢

€ FON, T QUICAL
NIvAC 1108 FORTAAN ¥ T1EC 11 LTVEL 2%A

WIS COMPILATION NAS DINE ON 29 FES T3 AT Ynakbiil

SUBRDUTENE QUTCAL

«(EXECH LEVEL T12010010M)

ENTRY POINT 000013

_STORAGE USED: CODE(LY 000G3T7; DATACOD 000004, SLANK CQRMOR(2) 000000

COnAIN BLOCKS:

002
0008
enos
({11
ogo7
0010
20l
-- 0012
T oe013
Gola

i
LU
<

TITLE ©0002e
TEmF 000001
CAP 000001
SOURCE 002001
Cano 000001
i gose01
rL2 Qoo
RONST  g00001
ARRAY 000001
FIXCON Q0GO082
DIMENS €Q0011
T5PaCE C4000)

CEITEANAL REFERENCES {BLOCK, NWAMEY

Seo1r
0020
- e021
o022

gres
STORRGE

a01d R
£-p0ln
001N
[-1.3L ]
001s
ocod
a0ts
AL}
001a
0014
a5
[
ebio
001w
o014

¢olsl
00303
00108

TPRINY
FLPANT
TInCHK
KERR]:

ASTIGNMENT  (BLOCK, TYPE, RELATIVE LOCATION, NAFE}

000000 A
096013 BACKLP
000029 CLGMIN
G02031 DRLICA
0005301 DIiREY
QIcoLd M
000350 KTEST
000034 LSPTS
03G0uy KAALTIC
693000 KOIM
€0a950 NLD
043604 QPEITR
02360 SEQL
Coooty fImim
DooLsSe LTEST

1
2
I

0018
Gol4
0014
Galn
GOTn
Qooo
Eote
oo1s
0915
£o1n
0015
6014
cotl
Cois
ool

SUBRJUTINE

000022
000040
oopso2r
Goool2
0o000%
Gooocgl
000984
59930¢
20228
0o004]
cocon2
£65921
000%%9
CGo0G00
50687

BALXCA
BALENG
C5eRaL
CALYCC
DrrPCa
INJPe
LBIFAL
LSal
KAT

KO TFPL
KNT
awTerY
5€92
TIFEN
VIEST

hii) $l 8
CamrdN FTITLEF W
CAPMON FTEFP) T

001
00495
0014
0014
D0iY
0014
aos
(34
¢olu
co15
GO~
0014
0014
0014
Go1e

(143211
[t
4345}
[l |
[redelol ¥ 3
GITlat
(4 §1
nenLLt
Al 1
€215y
gotay
£oITIN
kgt A
[4bab? ]
£zo222

131

AALYCC
t
CShREL
DTIFEN
otreLe
111341
LEKA
1542
Katrpl
NET
KL oY
PRAIECT
STEST
TIFEND
X

BATE

001
001
13 L]
LEIL
LI I
Golw
0Qin
Coln
4518
0o1u
Cote
5008
2110
Gate
0312

I302T1Y PACGE

ooopl2
000953
092910
BJonzs
£920937
aGs9e?
624991
¢32%5)
Gooan2
G309
020401

ATRRTA
Canfal
parea
Crirel
EnrBAL
JEST
EINEDT
11857
LAt
K 213p
P

I}

1
TIFED
1.4

L1

1% Fid 7

0314 caame
0914 GO0%2E
0519 650911
Co1% S362v
gear 450529
<912 (il ]
Goly Lol F ]
{38 LAAAL Y
991¢ L8045
ca1% [ 2340 |
5314 555552
[ MR ] fL00%)
L L AT |
Co1s CoeLoete

[21ddus
girrax
parPO
oTir€L
d

.1
[INREI |
rTe.T
LT
5.1

AY
ArESt
I nTarn
TTELT

18,1412



=N

4
SARPLE PRJBALEM FJA SINDA VERSION % DATE 150273 PAGE
a010s a COmRIN JTAPS ¢ ’
€0104 1 COmmaN /SOURCEZ Q
ool0? & COommaN sCOND/ 6
golie e commON FPCL7  SEQL
LLITY '3 COmMPON /PCY/  SEQ2
got1? L L] COMAON ZRONSTY K
o0L1) 10+ COMMON /FARRAYS &
LY 1YY e COMPON FFLICON?  TIMEN 0TIMEU, TIMEND, CSEFAL,
001N 12+ INLODP , DIPFCA, OPEITR, DTIREN, DAMPA |,
00118 1) LDARPD , ATRPCA, BALRUP, TIMEQ , YIPEM ,
o011y 1ne woTePce, ATHPLC, csonin, QuTPUT, ARLYCA,
0011 15 nodect, oTIMEL, orimEl, CSGMAY, CSGRAL,
011N 18n 1CSGREL, ORLXCA, onLICC, LINECT, PAGECT,
01t He TARLYLC, LSPLS , ENGBNL, BALENG, NOCOPY,
L1 IELY 18e INCSOm NDIRPC, NARLXC, NATMPC, ITEST ,
golls 19 1ITEST , KTEST , LTEST , MTEST , RTEST ,
LLIREY 20 15TEST , TYEST , UTEST , YIEST , LAYFAL,
COL1n 2w 1TCNTRL
coLLs 22+ CORMON /DIMENS/ KNNO, KNA NNT NGT, NCT NAT, LSQY,1502,LENA
o014 21 DIFENSION H{20)
T 24 COmmQN sESPACEZ NDIM, NTH, X
03120 25w DIRMENSION  TC1), Ciy)y, QE1Y, GE1), KUL)Y, &C1)
o0t2) 2te DIMENSION IKC1), WXCY) | X(1)
00122 27 EQUIVALENCE (K, XX), (X, NY)
0123 2as. CALL TPRINT
00124 29 CALL FLPANTCALIS4E),A024T3 1)
onIs 30 CALL FLPRNTCAL 1774 A02503))
40124 k1L CALL FLPRNTUACLSEL Y AL 2%B]))Y
[-1-3F 2} pF4 . CALL FLPRNTURCIES) ) AL 249)))
go130 33 CALL  TIACHKTEELY, 1)
001N L1 WE [URN .
f0112 150 END
END OF CORPILATIONG N3 OIALNJSTICS.
N KOG
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[ ooty ]

& 73T SINDA a : . PR TS

STARTIKS ACTACSS 018000

ey

CORE LENITS Q1000 044426 160000 1239M] 163TI2 1462777

SINON 7C20E
4  1000%235-10%500 -
5 G1N0LO-01e%1)

KSTOPS/ALECS
§ 01501a-018L25

CRLERS ZRLELS

6 1005511923501
10T 012026-014313)
L2 T 100602-1059T6

NFATS JRLECH
'3 014334-01527)
2 160077-153123

KFIVS FRLZZ .
PR - G182T2-G15314

- RCNVTZ/RLEDS ’ .
1 015315-C15%5al
L3 100E14-163252

TKOTINEJALELDS
1 615582-31¢210
2. - 165253-18025¢8 -
4 troee e oo :
LFPATKZZLALE
1 C1E212-C18255

"QDEPIH frasses
€ TR0024T-1992%

KEARS FRALECH
& 155255143008
1 Glease-S1eT2%

TRIJENSFALETS
1 QI16T28-5ETT2
2 OsunS 100875

“EEECTN/TOCE

8 145aTe-194%5%2
1 CIETTA-SITC1S

133



f
)

k BACK/EOCE
o 100591-10672)
$  OLTOl&-GRISSR

MIUTS FALECH

0 1007T2%-100730
1 B23553-028555
2 RBOPIL-L0THE

KkT1a83 JCOOE
8 1007A7-101115

NBDLEVE/RLECH
0 191118-101302

VARBLZ/CORE
¢ 101393-1g1218
I 024556-029605

RITRY /COCE
6 101211101377
1 028606-D25151

KRWKDS/RLECH
1 0Z5154-02524¢

T. »
RFOUTSZRLECS
I Q25247-225%00
2 101800-101401
NBUFFs/AL2)
1, 025501-925523
2 101aG2-152412

oo -
KNREAD/CODE

0, 102413-102452
1 62552%-G26226

KFINPS/RLETS

1. 026227-92:410

2 102553-102453
#3800 -

TENCHESCOCE

0. 102458-10252¢6

b G2enT1-0265T8

LENECK ZCOCE
5. 102527-192534
| Q2ESTE-N2L412%

CLaCK FCOCE
0 162535-152537
Vo 026432-026742

TIPLINFCODE
/] 1325451525171
1 026713-52675¢

p2RXIRICITE
0 102655-152614
1 026757-52T101

p2LeGR/LOCE

134



102415 -102887
1 02T102-0218%6

DEBEGE/TIDE
0 102470-102732
1 O2TAST-02T64T

PLYARY/CODE
®  102T)31-10275%
1 G2T4T0-030201

REXPES/RL2A
1 030202-2302¢5
Z  102755-10274N

DIMILA/CIDE
& 102765-10300) ’
1 01026£-02045]

SUTEAL/CORE

0 10300%-103011

I 630452-510510

FLPRNT/CIRE

8  103012-103043

§  63I0511-015705
. TPRINTZLDOE

0 1063994-103133

I 030704-031210

T STNORD/LACE
B - 103134-103174
1 631211-031336
YARBL1/C0E .
0:-103177-103206 :
1 031337-031401
- tomvl #C3CE
0 103207-10350%
1 631802-03226)

< NEIP&LIRLZS
Py IA0322448-G2245¢8 . N
2 103%06-163557

CBRAT /RE2%
§ .- B12457-532529
2 103560-153572

© FPERA /CROE
0 103573-1035T%
1 032525-51253%

- FLRCNIFCOCE
G §OI5715-1%3722
1 03253£-933%12

- WEEFF STXE

8 1937213-154008
1 033513-012270.
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cs fsLopE
9 108004-10NEST
T 8311025304

EIr  /RL2Y
1 0353107-03517%
T j084L0-100700

NEVPOL/COCE
0 164701-100733
1 015376035672

ATuRE /CODE
0 1oe73a-10%5120
t  035673-038287

FLOBAL /CODE
¢ 105121-1055%5
1 ©036340-050070

SYRSOL/COCE
0 1055a6-105423
t  0800TE-DNGS2%

pFsh  /COOE
¢ F:osezq—:csewu
1 Contu2e-040617

PSEAT JALZY
1 - oans20-0a0eeT
F 4 §O5LTL-105T707
CPPRSS/CO0E
0  105T1D-105752
1 Ow0BTO-04114Q

GENQUT/CIDE
o . 105751-108027
$  O41183-041535

PR  /COCE
& 106030-166072
17 ONT516-CalseT

FLRES /COCE
< 106073-164253
1 Oa16T0-082321

SJRT  JRLZN

0 10L259-154257
§ Ca2322-5821t1
3 104260-10£265

KTWAK1/CA0E
L 108266108451
|} 082362003554

KTWRKN/CALE
L 156952-1%6632
1 £a3055-5435%)

PAINTIN S snnnee
] 106£33-15¢¢37
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|
y

REata fosvnee
] FO4EnD-10044T7

INPUTTICI0E
¢ 10eETO-108TH
(O LR LRL-LRE T

ISPAL[7vennne
] 106 732-11285)

LRGIT Fesomve
0 112498-112457

BIAENS/svenes
6 M12e60-112870

FlILON/esanss
[} 112671-112752

ARAAY fovasane
[] 11278 I-L1TETY

KJINSTY fewneaw
-] 117672-120374

rca fenssnsy
0 2007%-1205%¢

rgl Jeunzan
¢ 1205a7-121423

CIND ’II!'II
8 121424-122113

SAVRCEfoesnen
& 12211%-12294%

Cap fessnnn
] 122446-122037

TEFF fo2esen
$ 123080-123%15

TITLE feornsse
0 12]%16-123841

END OF ALLOCATION 1133 GG239A 09093
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y

.ﬁ TEMS IPPAIVED WUMERTCAL OIFFERENCING ANALYIEN

SAMPLE PAJBLEN FOR SIMOA WERSIOW %

ARSNERERE
TIFE: ©.00000
L3 tz  70.000
T 7= 70.800
t 13=  70.000
T 19= 70.%00
T 5= T0.000
T = 75,000
T ar= 76.000
T %= T6.000
T %9 T0.000
¥ %5= T0.0C0
.3, &1z T0.000
T 41=  T0.000
T 7= T0.000
] T9= 70,000
T as=  T0.000
¥ etz T0.000
T . 91= TR.000
T 103= 710,000
T 109z  T0.000
T 115z 70,000
Xr 201z 70.000
¥ 201 10.000
3 .213=  T0.500
T -~ 21=  T0.000
T 225 70.000
T 711 Y0.000
. 231=  Ts.000
T 28T T0.000
LT 2893 70,030
¥ ¥ss 10.009
DT 2e1=. TH.0C0
% 7= To.000
I SR & T (N [ 1)
T 2Te= 78,000
¥ 28s= TH.C00
DY 2%1=- 70,600
LT 29%7= T0.000
¥ 303 ¥6.000
ST 30%= 70.3500
.F o N5 T9.000
. FLQW RATES (LEB7HRD
. Zeas FLTLI |
T3 11.02%
822,01 £02.37
6£.5612 & NESE

e R E L EE R R L L E e b b ke b i e i e

OYIREU=E

8.0080
2=
Bx

la=

0=
26=
32=
8=
4a=z=
50=
5&=
62=

[1-E

T4z

BO=

&é=

92z

93=
108=
110=
116=
202=
208=
2ih=
220=
224=
212=
238=
FLLES
258=
P41
242=
26B=
21ux
2807
2Be=
292=
298z
398
310=
s

2a10.%
£.5¢32
£62.51
13.025

PRESSYAE CARIPS 1LB/FT=+2)

253.5¢

EGLER.

(1431 N

0 [
70.000
T0.000
10.000
T0.900
16.000
70.0%0
To.000
T70.090
T4.000
74.000
T0.090
70.600
16,540
70.000
70.002
T0.800
T6.050
76.000
76.030
T5.600
T0.002
70,000
70.0392
70.0690
79050
76,000
10.09%2
7C.00C0
70.9%9
70.¢00
16.060
10.990
15.059
T0.593
76.4%8
T73.633
TG.659
16.99%
70,999
10.692

SGMING
T
L
1
1
T
T
¥
¥
T
T
T
T
¥
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
7
T
|
¥
12110
[Tl
52,97
2¢6.014
#2.535

- = = SINDA
o) §.00000
1= 10.000
9= T10.000

152 70.000
= T0.000
1= 70.000
33= 70.000
M= 10.000
85 70.000
S1= 70.000
11= 70,000
3= . T0.000
9= 10.000
5= 706.000
8$1= 70.000
= 70.009
91= 79.000
99= 70.000
§05= 70.000
1tis 70,000
117= 70,600
202= 70.000
209= 10,950
215= 76.000
2= 70.02¢
227= 10.000
233= 16.40¢0
113= 10.649¢0
FALE] 79,690
Wi T0.000
5= 70.0590
283= 70.009,
269= 10,650
2T8= T0.038
281= 70.009
281= 10.0%0
233 T0.9%%
249= 70,622
358 70,020
Hi= 7C.500
IT= 75,950

[ 11081

€.5612

1211.%

254N 5

15294

139

TE

P e R E R R R e R e B B B e e e e e e

(1444

10=x
16z
22=
28=
1=
A=
4=
52=
58=
[L
10=
T4z
2=
88=
L LH]
100=
10&=
ti12=
198=
204=
210=
216z
22
2i8=
2=
240=
2446=
52
58
284=
210z
2Tes
232:
283
29% =
k{1 H
30k
na=
aGos

€82.97
LT -4
2¢1R.%
1.852)

3523

UNTVAC-1)08 FORTRAN-Y YERSION

01z 8.00009

70,000
70.000
70.000
10.00%
10.000
70.000
70.000
10.000
T0.09¢
10.00%
10.699
70.0G00
10.000
To.000
1%.000
70.099
70.0%9%
T0.000
7.000
80,9032
70.009
10.999
10,059
10.000
70.0%3
70.000
76.94%0
Te.6%0
T0.95%
0.%83
786.0490
10.09%
15.009
14,499
70,050
T5.%00
70.932
13,5600
15,595
~a53.49

£58.51
13.02%
26, nug
P

15294

e e e e e e R e L T R T I B T B e B f s -t

)

RELICCH 0=
L1 70.000
1L= 70.000
172 To. 400
2)= 15.000
29= 16.060
Is= T0.006
ALz 70.000
a7z 70.000
53= 70.000
59z 10.0400
&5¢: 14.000
7= 19.000
71z T0.000
3= 70.000
9= 70.000
95: T4.000
101 70.000
187= 70.005
13z 75.000
199 71.009
255= 79.099
211 10,520
2172 T6.050
223= T70.099
229: 15.000
21%= 710.300
241+ 10.0%0
247= 16.349%
2613= 76.9%0
%9z 76.069
5z 70.GO4
M= 79,080
211:= 1%.199%
283 T5.560
29z T73.%25)
29%= 75.0%0
351 15,009
M1 19,550
Ii- 15.99%
£02.97 1211.9
25 BuE 2:22.5
1152+ £.5022
FLIL 2¢.513
LB 82,837

PAGE ]

¢.00900

S e e e e e R e T R R T T I T Bl T B e B e i i

b= 719.65
12= 70.669
18z T5.972
FAH] 70.5%%
)= 70.629
1= 76.859
azz 70.5C9

ags 75.93
LLE T0.5%50
0= 70.60
66= 70,6359
12= I4.650
T8z 75,529
84z T8.55%9
99> T6.553
96 10.%240
162+ 78553
108= 13.5%0
Tia= 15,559
169z TT.955
2We= 70.%08
212= 70,800
218z 19,689
224= T0.%99
2170= 74,000
214 e 959
242= 76,523
Q4= 76.60%%
F&LH 70.%55
&% 14,559
F{3 ] ¥3.4459
27e= 14,5459
2Té= 75.%%3
284= 78.555
299= 19.5%%
2963 15.505%
3n2= 15,525
0= 15,450
= 15.54%
Eagz.3
1211.5
[ 31
97.¥2%



TERS 1APAQYEQ WUMERICAL DIFFERENCING ANALYZER

SAFPLE PRIBLEM FOR STNCA YERSION 9
1.%237
3029.4
55969-01

11517
302%.
1.492
PAESSURE
.138)
1228,
226

YALVE #0
T A%

COMPUTER
s DIVIDE
= BIVIDE

» DIVIDE

>

DIVIDE

BIVICE

»

GIVIOE
e DIVIDE

s BIYIDE

25450448

TirE= §.00200.00 DTIMEU=

iz
1=
13
18=
5=
il=
3=
A}z
a9:
55=
£1=
1=
13=
T3=
85=
f1=
8=
143=
109=
1i5=
291=
207=
213=
219z
225=
221
23r1=
28]z

g L L L E R R K R R R ] -l o oy ol -l

. .55949-01

L] 10

29.%

T 1.4%)7

$ HLB/FT

A4+04 L1301%e08

1 22
L) 22

STTIONS
¢ -4

TIRE =
CHELK AT
CHELK AT
CHECK AT
CHECK AT
CHECK AT
CHECK aY
CHECK AT
CHECK AT
e

T1.038
T1.038
T1.034
T1.035
14,430
18,826
13,433
15.415
T1.033
71.0313
T1.634
T1.004
&9.621
£5.621
£9.420
£%.¢821
71,629
1%_ 4914
£9.61T7
A _Ch%
T1,637
T1.02%
F1.93%
T1.01¢
14.812
1%, 4829
[EI T
I8, %37

e}

6.6
16.0

9000

.000 MINUTES

821506
Q21508
021506
Q21504
021506
021506
021506

21504

P e L L E I )

89977,
222¢.5
201.9%

5.06068-03 C5GMINC

2=
[.H
18=
20=
6=
32=
le=
5q=
50=
Sk
i2z
[3:
Taz
gQ=
Bé=
2=
9=
16u=
118=
1147
242=
2has=
2tuz
22G=
226=
232=
233=
FLLES

52.858
52.989
52.985
52.BES
5.27%5
5.3332
5.3199
5.2848
TO.476
TO. 677
T9.678
TO.677
£3,289
89,210
£3.269
9,249
71.529
19,420
£9. 618
T1.851
LY W 311
LA £ 4]
nl.322
N} 672
-2.121%
-2 uch
-2.4331
-2.75E8

4130.3

[P R S S e e e o e e e e e B B B

1.8937
B2.%95
2014.%

$41%1.3
1100.9

=

15=
21z
27=
3=
9=
aEs
51s
£F=
£3=
&9=

TEz

ar=
3>
99=

128=

1tt=
117=
3z
259z
21%=
221=
227=
2313=
233z
6% =

2.28961-04

37,12
ar.s22
1T 916
TG
-2.%2¢8
=2.8408
=-2.8308
-2.9293
_15.32)
15,322
75,322
79.321
£R_919
£a.929
L2919
tg. 918
74.931
-~1%.165
£9.512
«5 157
27,453
28.%539
22.009
27, 809
=-19.5359
-3 7798
-3 TEIN
~16.374

[ L R L E R )

UNIVAL-1108 FIATAAN-Y YERSION

L55969-01
L4%@10-01
201.9¢

e328.7
3007.2

1.A931
792,83
295404
skl
acAar.?
TEr2TL( 240 )=
4= 2N 998
10= 25,297
&= 25.2490
22z 25.9MY
22z ~8. Te2M
A4z -5,6280
LL-LIET Y 31 Y.
A= -3 _TEXY
2= £E9.9kE
8= £9.96%
euz £9.4912
T5= 89,3617
Te= EQ 59
22= &2 512
ga- 2 5T1
Gas [ 3081 3]
135= 1.5
1568 18,137
a2= £E9.419
13+ BL.G5¢C
2o4= 12848
214 18,233
214= 1£.223
22:z 15734
223z 13,8472
2z -1 432
FA-E IS N Y b
2vE~ =18, 32

O L e R R R e I e B )

2.38755-52 RELACTE

2220.0
2226.5

JANBE1-01
.54000-01
a%13.2
6229.5%
<41
5= 18 280
11z IN.525
17= 18528
23: 15,258
9= -1 359
15=  -fa,122
A1z -14,199
a7z -1%.299
£3= E3_ 812
£9= 63 417
18] t9 £1R
n= [ AL
7= SE. 210
a3z [ 5L
23z &0.224
3= £a.22%
15)= (LR 3
| I &4 71215
112: ER.22%
133 ny 7%
2%z ELE9TE
211= ¢, 1847
217z & 1252
2213+ €. 4758
223 -22.12%
e35=  -22.3&%
el -22.3%%
etz -2 12%

3%.229
1.%438
3.1847

196 )=

[ e e e B e e R B B R B B B B B B B

PAGE 2
82.595
1.493%

222 .8
2225.0
5.2973¢-33

P 14_278
12= LA
j8: 12,241

quz 1%, 248
I8 1% 201
Az -1%,.539
a2z -1x G7¢
aps 18,251
L L 9 81
[ [E
(1.1 [ AN AL
'y £9. 614
T2s €t,212
Baz EF_ 22+
3= £Z 22u
k= £3.222

122> 1u 173

t4as AL

Pluz L i i)

2507 T.223

2uk= 1=, 277

212= 1+t 532

213z 1% Sus

224z 15 _27%

2L L Ol

FR LR L 1.3

2e2:  -im. 74

2vdz =} Ju¥



i=n-n A |

-

- o) o of w =i

-

i - 4

4

FLY
13582
26w
2Te
F 481
219z
285

Th.038
.M
7i.01%
T71.01%
$9.4622
69,5621
4%.420

P L L ]

2%0=
Fi 11
2
b{1 L]
2lazx
280=
286=

47,888
ET.095
AT 4%
41,907
58,128
646,113
6,133

PEEE L

%1z
T=
1432
k%
2752
181s
31

67,102
47,152
47,15
47.18)
65,784
#5.795
£5.T1%%

v = o ] ]

14]

82:
%8s
HI LR
b21-14
I3
t82:
2688=

86.19%
48,010
48,011
46.400
$5.048
#5.050
45,457

[

1532
259s
45
M=
1=
203=
20%=

&4 087
[T
£4.470
bb. 450
AT 5%
65,122
£5.121

] el o wf w w

154¢
i80=
F{Y X
272
278=
k-1
2%90=

49,815
69,819
9,429
9. 418
$2.213
&8 226
8,225



SaPPLE PRIBLEM FOR SINDA VERSION 9

T 1= £9.821 T
T 29T= TL.02% L 4
T 3= 1a.M1S ¥
T 309 &£9.418 ¥
Tt 3153:= 40,059 T
FLOM ARTES (LB/HAD
25T 29462.2
1587.1 T93.81
9.9 217.38
IV 396.2%
PAESSURE TRIPS 1LE/FTese2)
© 20%.28 60948,
SBEL9. 39,3484
370,63 370.¢83
J622.0¢ s22.9
PRESSURES (LB/FT»e2)
J12932+06 12962408
10511, 6388.8

T 82%0.% 26205

YALVE POSITIONS
299909 34220

LOMPUTER TIPE =

prrieEe

[ITITTIL L L)

TIPE= 2.05300+00 OTIMEYs

T " 1= T0.978
T : 'I=  70.978
1 1 2= T2.978
L G | 2 10,978
T 25= I8 2¢8
T - 3= tn. 268
T IT= ENV2E8
¥ 41:= 18,268
T - &%= T0.978
Y . 8= 70.578
1 [ 7¢.978
T - .8¥= " T0.978
T ¥3z E9.5¢0
¥ 79z £9.580
1 £S5 . £9.540
T 1= £9.5¢60
T LT £5 19.978
¥ 103= 18,268
T 159 $9.%5¢0
) 115= 39,824
k4

2%1= 70,978

e L L L E L E R L

292=
298=

- 304z

310=
Ne=

¢5.122
T1.029
L3}
62,818
71.052

8T .2
3197.54
219.48

7%3.81

658467,
1626.1

370.33
319.253

£8668.
§337.1
205.0%

1.952 PINUTES

TERS TRPRIVED NUNERTCAL DIFFERENCING ANALYIER

-t -t

437.32
396.25
217.29
1587.3

13.867
l626.1
3710.33
J78.18

3200.%
2113.2
00000

5.00002-03 CSOMINE

2=

=z
18-
20=
26=
2=
1B=
anz
50<
L1
&2=
&8
4=
i3 H
ge=
q92=
sa=
104=
119
116z
252=

52.008
52.919
52,928
%2.20)
5.0850
5.1233
5.12%4
5.8
T0.£21
To.822
Te.822
10621
9,298
£9.25%
£9,299
69,258
5,978
14.2¢8
£9. 565
710,578
63.611

PR e R e B e e B e B B B

-

. = -

2%4=
300=
06=
1i12=
800=

217.50
396.25
47483
1.593%

379.26
3525.1
138.20

UNIVAC-1508 FORTRAN-Y VERSION

L129%1405 20505

88,2
FL3 I8

2,29959-06 TERPLLC

- = = SIKDA
293= 45.78%
299 T1.831
305 =~IN, 157
niz 89.8418
M= 40,108

219.83

197,548

417.18

;™b2.2

3719.2¢

3626.1

18,375

2085.2

2821.1%

2"02.8

=

= AT. 640

9 37,852
18z 37.84T .
212 37.46%]
21= =2.B01%
313 =2.710¢
9z =2.7072
4sz  ~2.8002
si= T0.24%
5= 745,268
&2z 10,28
&9z - 10,245
75z £8.8%8
8= L3381 3]
81=  ER.BRD
9)= £Q_8%A8
99z 715.978
195 ~1u 45§
111 £9.5¢5

117z 13,333
/3= LT

142

[ e L R R R L R B R

§=
10=
14z
2=
28s
Yz
a20=
NE=
52z
L34
L H
70=
Tex
82=
fes
fuz
165=
1462
fte:
138=

L]

-

45 .07 T 295  ¢5.1190
71.0313 T 01= 18,412
-in,138 ) W= T71.030
69.619 T 3= &0.22%
45969
219,17 217.4% 83T.21
7193.81 1587.4% 474,51
1587.6 193.81 197,56
29465 .8 AT4.8) 1587.3
179,068 379,06 14,049
39.349 AT, 288 16.904
aT. 269 39,348 3622.0
811.92 7420.0
20807.0 27190.% 10048,
2388.5 2256.) £289.8
119z 1.1082e-91 RELICCH LR H
24,902 T 5 15,130
25,158 T il= In 818
25,150 T 17= 18, M0%
24,896 T, 23 ta 121
=9, 1347 T 29z -14.74S
~B,9943 T 15 1%, 588
-R,98R9 T Wiz «in 580
=9.129% T AT -in, 719
£9.311) T L N £9.55¢8
¢9.91% T €9z £9.542
69,914 T [ 143 £9.582
E49.911 T 1= 69,558
£8.554 T Tr= #2193
ee.c12 T 21: £8. 145
t2.512 T 29 EE 14
g2 %03 T 3tz (19 T3]
78.97E Ls 153t= 16 264
~1u 852 T 157= 145.97¢%
£9.565 T 112= [0 124
8G.50% T 193+ *3.292
1£.48% T 295= £.€21%
-“

-t =

P I T e B T T T B B B B e B

PAGE b |
288z (3.8
302= 14,
308=< T1.
114 8.
8Tv 53
a3
296,25
LE. 95
14.017
1622.0
6421.7
2887.8
1.1351a-00
bz 1w,
12= iw.
1as T,
o H 1o,
IR L
IS L
N2z =14,
[ -4,
sS4z £9,
[ 3 €3,
(1.5 9.
12= L3,
b H e,
gu= EB.
4= LXMW
. 9ks3 32,
192= Tu.
1%2= T
1lur 3,
2553 T3,
20z I~

222
413
5312
221

139
LI
CTL]
123
LAL]
LLe
(13-
132
€3
SE?
262
L]
ixy
1¢%
1¢%
1%
R
re
163
ara
113



anm

§

nﬂygns [APRIVED AURCRITAL OIFFERENCING ANALYZER -~ - = SINDA - - -

SAPPLE PADBLEM FOA SINOA YERSION ¢

r w1z 10,970 T 208x  AL.AR2 1
T 213 TR.NTE T 2182 81915 T
T 219=  To.972 T 220=  W1.40% T
§  225= I8 lée YT 226= -2.99T7% T
T 23tz 1A, 288 T 232z ~2.122% t
Y 23T= 1A B T 218 -2.712% T
T 283z INeT T 2eaz =2.93T% T
1 249= 10.978 T 250= 67,432 T
T 55 19.9718 T 2%56= &T7.%42 T
T 261z TFo.e8 T 22 BT.AW2 T
Y. 7= 10978 T 268z &7.432 1]
1. 213 €9.5¢9 T 21z 66.0%8 T
. 279= 89.%40 T 28%=  &£4.075 T
T 28%=  $9.5&0 T 288z &&.CT5
T 9= £9.563 T 292z &5.06% T
T 29T=  T1D.97¢ T 298z 10.978 T
T O203= 1A 2¢8 T 3ez |a.248 T
T. 309= €9.%4d T 8= £9.5¢0 b §
T. As=s ¥.en T 6= T9.978 4
FLOW RATES (LB/HR)
L1198 2862.2 BTN 48 a7 .0y
. MSET.% TIITH 397.52 336.22
. 220,02 21782 219.9) 217.1
. 391,82 196 .21 793.7a 1587.5
PRESSURE CRIPS (LB/FTes2)
. 204,28 ECYAN, E5NEE. T 13087
SEL1D. 19.35% 36260 26.0
. 3T0.£1 319.¢1 36N 3719.3%
© 35218 34218 19.352 3e.1e
PRESSVUAES (LA/FTse2)
. JB29B2eDE L12382e78  EHELE. 3240.2
16610, £320,) £337.0 21132
. 82594 t28.¢ 205.0% 00050
YALYVE POSITIONS
L99905 LIn22s

COPPUTER TIFE = 2.922 FINCTES

FoC )
[T Y RRL

TIFE:  3.55555+50 CTIZEY:  5.088C28-53 CSEPIM
T 1= 15.97¢ T T s2.80% T
T 1= L3712 T B %2.929 T
T 13 75,978 T 1% £2.32 ¥
T, 19 1o.3re T 9= %2.833 L
1 2%= 18,247 T 26 5.%e5d T
[ TERR T 13 ¢ T o32= £t T
T 3= pNL2eT T 3= 9 ]

209s  27.958 T 210=
215=  27.5%% T 6=
2t 27.%4% T 2=
221z ~10.%88 Y 2282 -
233z ~10.1IaT T 239z -
239= =106.13% T 24f= -~
248z =10.a57 1 FLLT
251=  &TV.CEB ¥t 252=
T 4T.C99 T 258°
263z &T.C9Y T 24a=
2692 6T GRE T 210=
215 5. 727 T  2é=
201=  &%5.T737 T 2azs
28T=  85.737 T 288=
233=  &5.712%" T 234=
299=  19.971R T 1002
305 =18,65% T  J06= =~
N1z §9,580 T 312=
31Tz 19.8R9 T RO -
21e.9 217.56
397.%52 I%8.22
437.26 878,88
2Né2.2 1.6015
79.23 379.13
Ie26.0 3200
ta. 322 ‘438.27
7045.3 LA23n1408
021.2 318e.y
28031.0 271%9.)
TTY:  2.2939%59-%¢ TErPIC
= 37, 6ud T L
= 37.8%% T 19z
&= A7 PuE ) 167
21= A7 £} T 2=
Tz -2.2532 v 24z -
1= -2.T110 T kLIS
Iy =R TCTE T LT
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16117 4 211= %9828 1
16,107 T 2= 5.9T16 T
15 .67 1 223+ 5.509¢ )
19.25¢0 T 229=  -2).e01 T
19.1249 T 235z =21.511 T
1%.193 T W= ~-23.50% L 4
19.34¢é T a7z -23).418 T
bb . Tus ) 25)= &L.a0N T
&6, 757 T 259= &8 .%18 T
E6, 157 T 5= b6, N16 T
[ 1R L] T 271= [ L T
£5.389 T an= &T.794 1
£5.400 T 28)= 65 .08 T
45.400 T 289= £% 06N T
£5.389 T 295= &5 .052 T
T4.978 T i0i= 14.2¢8 T
18,852 1 307= 16.918 T
£9.580 T 1= £8.162 T
55,69
219, .85 2iT.84 237,29
T93.7H 1587.5% 878,73
1587.% 792,14 197.52
uES .8 LELIN ] 1587.5
379.02 379.03 8,370
35, 3u8 47,2¢8 16.9%¢
&7 268 19, 3.8 3421.8
205.0% 8il.58 T421.1
7207.2 27%3.2 15056G.
23ae.7 2250.4 &235,.8
11z & _5972%5-5a RELTTOL 21
24,933 T 4= N_135 N )
F+ 9% A3 1 1%= T4 %15 T
25 .19 T 1= 14,.86] T
4 E5E T 2= In, 123 T
?.1356 T 23z -fu_ Tet T
£.334¢ 4 €z .u_ELY T
8,9232 T LI TS LIS 7 3+ T

PASGE L]
Ne= te,A10
2182 18 4%
224z In, 1223
230z =iw.18%
234z -1m 5k
242 ~14 583
%3z «14. 729
P LS 6£9.5%¢
2849= 69,562
F{ I X 89,582
M= £9.558
78= £8. 189
F4:LH B8, 165
299= LB.1ES
2962 LR.1ED
102= I8, 268
0= J0.97¢8
Jla= &8.1¢0
8w, 79
LEYRLL
396,23
16,904
14,073
21,80
2.7
W79
5382-5¢
L34 18,12%
12z 1,815
13= 16,54
2z 1,122
bLERERD LI L)
M LI AN
L S LI 20
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S TR LI Y 1
X A 10478 T
T $85:  T0.979 1
T e1=  T10.978 T
T &1z T10.978 1
T M= 69.560 1
T TI= 4£9.5¢0 T
T 5= 9.5 L 1
T 1= 654D 1
T 9= 10,978 T
T 103 14,247 T
T 109:=  4£9.560 T
T 15T 19.833 1
T 1= Y0978 T
¥ 207 T0.978 T
T 213 10.9718 L
T 2i9=  10.378 T
T 22%=  1a.267  §
T 2M= 1e.267 T
T 2= 18,287 T
T 43 18287 T
T  2a9=  70.978 T
T 255z T0.978 T
T 263z T0.9T8 T
T 2T= T0.97B T
¥ Iz ER.56D 1
T 279 £9.580 T
T 285c  69.540 L]
T 291z £9.540 T
T 29Ts  70.978 T
T 303z I8.267 T
T 309z £9.%580 T
T3Sz 398N 1
FLOW RATES C(LB/HA)
2485.7 2482.2
1587.5 193.73
220.02 217.81
397.52 396.21
PRESSUAE DRIPS (LB/FTes2)
20w,28 §9948.
50619, 19344
376.69 375,60
3621.8 3621.8
PRESSURES (LB/FTre2)
J12982406 (12962404
10010, £374.3
£250.8 2620,

VALVE PJSITIMNS

RLll1

230229

44z  3.0678
sa=  70.462)
s4=x 70,422
42z T0.422
&8z TH.621
Ta= £3.208
8= £9.209
s6=  £9.209
92z 49.208
9a= 13.978
10n= 18,257
110= 69.540
116=  T10.978
202 Al,811
208=  a§.922
21z §1.915
220= 41,603
226= =2.9978
232= -2.7227
23g= =2. 7131
2uu=  ~2.9878
250= 67,832
256= &7.84%
262= 6T.ak1
288z 67.402
2T4= 65,088
2B0= 46,075
We= H4.07%
232= &b, 066
29é= 70.978
dou= 19,287
30 $9.540
dle= 10.978
74 .70
39T7.52
219.9)
793.73
£54E8,
A626.0
370.30
319,352
EREER,
£337.0
205.5%

TEMS INPRIVED KURERICAL DIFFERENSTNG ANALVIER

T
L]
k
T
1
T
T
T
T
T
T
T
T
T
¥
T
T
T
T
T
T
T
T
1
1
T
T
T
1
]
¥
)
T

37,40
319¢.21
217.32
1587.5

131,867
J624.0
3719.35
Te. e

3245.)
2771.1
65948

= = = SINDA
asz -2.8006
Stz TO.2¢6%
8Tz T0.262
€)= T0.267
6% TO.I&S
5= 48,857
81=  68.850
ar=  58.6840
93=  &8.858
99z 10.976
105 ~19.658
111= 89.56&0
117= 39.880
203=  21.5T4
209=  27.956
21%=  27.9%6
221= 27.545
227z ~10.869
233z -10.147
239z =10,13
28%=  -=16.%57
251= &7.088
257=  &T.05F
263= 87,038
269 &T.088
215 L5 T2%
281 5,737
287 45.737
293 45, TR
299= 10.978
305 -1A. 656
iz E9.540
= 39.880
219.88
397.52
N37.2%
2=k2.2
319,23
L0
14,382
20%E.)
2E21.2
2v51.%
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LI
$2=
$8z
[LH
T0=
Té=
2=
88=
b L H]
100=
10é=
112=
198=
208z
210=
218z
222=
228=
2ar=
2690=
FAE
2852=
2%58=
F{LE]
2T0=
F
202z
288
294z
o0=
30¢é=
2=
480=

217.52
336,21
BTN T0
3.593)

37%7.23
3626.9
132,27

UNIYAC-1108 FOATRAN-Y YERSI2Y

=9,1297
59.911
£9.91n
89.914
69,911
48.5%508
68.511
48,513
48,508
T40.978
-18 652
$9.5¢9
20.000
15,685
18,1017
16.107
15.87a
~19.350
~-1%.188
-19.184
=19.34&
&6, TuS
&6 157
66,157
¢b, TaS
45.389
£%.900
5. 4496
45,389
10.4978
“18, 652
9,943
-059, 69

219.82
791.13
1587.¢
k5.2

37952
39,363
4T k2

129435t 208,08

31860
21592

?F

L)
[V )
oo

R L e e e R e B I B e e B B e B e -

11z
52t
59=
&Y=
1=
7=
3=
a9=
5=
101=
107=
1=
199=
205=
211=
21T=
223=
229=
215=
M=
297=
53=
259=
2ES=
F AL
217z
223=
209=
235=
hLIE
307=
A=

217 .%¢
1587.%
193.71
814,15

114,452
4F_2eA
I INE
[} -1~

27352

225 ..

=14,
49.
9.
&9.
&9.
&0,
[ 3.8
8.
68,
1.
0.
62,
a].

119y
112
5¢2
(134
(114
189
1E8
168
165
268
978
162
B32

5.5237
5.94223
5.971¢
5.5039]

-23.
=-21.
~213.
-23.
£
EE.
L1
(138
&7,
5,
5.
&5,
1.
9.
8.

(331
512
S%E
ETE
L)
LAl
a1
LR ]
13e
Céa
Gen
(1
k4 L]
are
152

&Yy 22
ars &2
37 =2
1£37.%

18275
15.57¢
%211
=21.1

(R ]

-

T e e i e e B B e B B B e i S -

PAGE 5

LIRS LIR AL
LLE] L9550,
0= £9.582°
(1.2 £9.562
T2= £9.9%8
78= €5.199
ga= £B_168
90 ER.1EN
L1 62,189
102= 18,267
108= 10,978
114= €8.155%
266=  16.978
29¢&= 18,137
21%= 14.412
218= ta 852
228= 1a,123
239=  ~la.148
236z -18.287

202=  -19.5¢°
288z -184.739
258 £9.59E_

Fi{34 L9 562
W= E9_5t2
2T2: ¢5.55d
278= LR _INS
L tR_1Eu !
239 [ 3%
194= €9,160,
392= 14,287
1nas TH 91F
Na: €8, 1%9

BTa &9
a17.43
et

16954
s tre
218

€Tk
2661 .3
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TEMPERATURE "

~ FIGURE 12
RADIATOR TEMPERATURES FOR SAMPLE PROBLEM

SINDA VERSION 9 SAMPLE PROBLEM

148

1] RADIATGR INLET TEMPERATURE -- DEGF
(2] MAIN RADIATCR CGUTLET TEMPERATURE -- DEGF
£3) PRIME TUBE OQUTLET TEMPERATURE -~ DEGF
t4] MIXED RADIATGR QUTLET TEMPERATURE -~ QEGF
aok
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TEMPERATURE

SINOA VERSION 9 SAMPLE PROBLEM

FIGURE 13
SYSTEM TEMPERATURES FOR SAMPLE PROBLEM

[1] RADIATGR CGNTRGLLED GUTLET,HX INLET -- DEGF
21 HXGUTLET BN RADIATGR SIDE -- DEGF
£3] HX INLET OGN WATER SIOE - -- DEGF
[4] HX GUTLET GN WATER SIOE -- DEGF
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FLOW RATE

" FIGURE 14

SYSTEM PRESSURES FOR SAMPLE PROBLEM

SINDA VERSION 8 SAMPLE PROBLEM

{13 . TOTAL PUMP FLOY RATE - LB/HR
£21  TOTAL RADIATCR FLOW RATE =- LB/HR
3] BYPASS FLOW RATE =< LB/HR
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FLOW RATE

FIGURE 15 -
 RADIATOR FLOW RATES FOR SAMPLE PROBLEM

SINDA VERSION 9@ SAMPLE PRCSLEM

{13 TOTAL RADIATCR FLOW RATE -- LB/HR
€21 MAIN RADIATCR FLGY RATE -- LB/HR
(33 PRIME TUBE FLOW RATE -- LB/HR
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PRESSURE

FIGURE 16
PUMP PRESSURES FOR SAMPLE PROBLEM

SINDA VERSION 9 SAMPLE PRDBLEH

TIME - (HOURS)
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(1] PUMPR CGUTLET PRESSURE -
[2) VALVE | INLET PRESSURE -= PSF
[3]) VALVE 2 INLET PRESSURE ~= PSF
[4)] PUMP INLeT PRESSURE -~ PSF
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PRESSURE
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FIGURE 17
SYSTEM PRESSURES FOR SAMPLE PROBLEM

SINDA VERSIOGN 9 SAMPLE PROBLEM

€11 MAIN RADIATGR INLET PRESSURE-- PSE
£2] PRINE TUSE_INLET PRESSURE  -- PSF
€3] PRESSURE AT RADIATGR GUTLET -- PSE
[4) PRESSURE AT HX INLET - PSF
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APPENDIX A

SUBROUTINE LISTINGS

A Fortran listing is presented below for the subroutines which

were modified or added to the SINDA preprocessor and user subroutine library
which create SINDA/VERSION 9.



~CERD

r

MAaAnAnOon

CODERD: L2DERD TODERD CIDERD COBERD CIDIRD CODERD CR0ERD {rtabﬁib
A
' ' B ' LA qr
. . . vt @)
SUBRIUTIRE CQIDEAD s (.1 I R
: TR 2
SUBRIUTINE COQERD tCIDE RERDY AEADS THE TITLE BLOLE aND THE R 3
KEXT FIUR BLICK NEADER CARDS. 1E. 8CO INIDE DATA, [<:L I )
$C0 ICONDUCTIA DATA, BCO JCOWSTANTS DATHA, AND [ 'L ]
BCO JARRAY DATA, R &
toR 7
COMmINZ JPSAIPSTIT YERS ¥
COMMIN FBUCKETY BEYD coR @
CammIN FLISILS LNIDE,LCOND, LCONST, LARAAY LPRINT KERNCH CER 9
b L IFIRC(SOT, REPANT AYPANT GENEAL LD, LONG2 VERS-00%
COoRRON FTRPEZ  NIN, NJUT, INTERN, LRID, LBSF, LUTh LeT20uT) Luls CCR 11
CIMMIN JDATAZ NNO,NMA,NNB,NNT NGL,NGR NGT,NUC,NECI, WEC2,NCT LENA, CCR- 12
] EROATA,PRIGRN, ENDRLN, LSEQT,LSEQ2, LING oA 13
COMMON /PLAGLECY PAAIRT, PARFEN, PNIDE, PCIND, PCINST, PARAAY, LoR 14
1 PYITLE, PCWGID ton 15
oMY JPIENTZ LOCE 200, LENC 20, LERNBKT, TITLE(20) CER  t4
INTEGER ALPW, THERm, PLSLNG, COGE, ENO, REmARX, TEWPB, COWCB, cea tr
1 CONSTE, MRAYS, ENDOAT, PRENT, WINIT, GESNALP, BLANK, FITLE,COR 12
H FINE, FLHGID CoR 19
INTEGER COLI,CImmNT,PCSSHT BLOLK rorR 29
INTEGER @8, ENOPRR fea 21
LOGICAL LNIDE,LLAIGIC, LEND,NIRERD R 22
LOGICAL  LCJND, LCOWST, LAAAAY, LPRINT, GENEAL, LONG cor 2}
LOGICAL  PAAINT, PARFIN, PNDDE, PCEND, PCONST, PARRRY, PTITLE C{CR 24
LOSICAL KTPANT,AYFANT,LQ,LONG2 VERS-025
DIMENSION ALPHOINY, TBUCYL), BLDCK{4Y, LLDGICLLY tOR 2%
DIMENSIIN FIXCLY) YER5-055
EQUIVALENZE (IFLXC, FIXTY YER3I-995
EQUIVALENCE (B, [8), CLLJGIC,LNIOE? COR* 27
DATA END /Z4HEND  /, BLANK/EH ’ toR 28
DATA  THERAM/GMTHERMAZ ,  PCSLNG/6HL LPCS/ LoR 29
PATA  REMAAKSEMREM  /, PRINT/6M » [ (LIS
OATR TERPB /EMKIDE 0/,CONDB/EHIONDUCY, CONSTB/EHIONSTAZ ARRYR oA At
1 FERARRAY /, GENRLPJEWGENERA/, WINIT/EHINITIAZ, ENOOAT teR 32
H J&HEND OF /, FINEJEHFIKAL / [{ 3]
DATA COMmNT £AHCZ, PCSSHT Z4ML SPCS/, TTWD /1MW [ R L]
OATA {(SLJCK(EY, 1=1,5) JEHNICE D, GHCONDUC, GHCINSTA, EHARRAY / tpr 3
DAYA 2B/&HSIUATES {OR 3%
DATA ENDPRASEMENT PR/ tch 37
COmmIN/ SROCIM/COLT,COL 27, ALPH,CI0E,N v
tOR 38
INITIALIZRTLON coR 1%
[T
ILAST=Y [}
PTITLE=.FALSE. CCA a2
PHIDE= _FALSE. [CA 43
PLOND= FALSE. oA as
PCONST= FALSE. [4 LT
PARAAY: . FALSE, £ Y
LPAINT= FaLSE. [{.EIL})
NTRANT= FALSE. {OR =@
AYPANTE FALSE, COR A%
PARINT= FALSE. coa 59
PARF [Nz FALSE. cea st
LONG2=.FALSE. ¥EAS-038
L ERTTRIN R 52
teA %3
READ ®C0 ITHERMALZGENERAL CARD COR  &x

CIOERD

[ LT

s

{
COIDERAD
CIDERD’
CIDERD
CODERD
CODERD
CIDERD
CACERD
CIDERD
COCERD
CIBERD
CICERD
CIDERD
TIDERD
C2CERD
COCERD
CODEAD
CACERD
CQUERD
CJCEAD
CJQBERD
CJIDERD
CIDERD
CUDERD
CODERD
CODERD
CODERD
CADERD
CopeEnD
CODERD
CODERD
CODERD
CODERD
CONERD
CIGERD
CIDERD
CICERD
CIDERD
CIDERD
CODERD
€anenp
CODERD
CODERAD
CODERD
CODEAD
CADEAD
CJRERD
CJIBERD

. CODERD

CIDERD
CJCERD
C2CEAD
cageap
COCERD
CODERD
CICERD
CODERD
CJICERD
€acERD
CIDEAD



3.
&1,
82,
[}
n,
45,
b,
4l
oh.
(L
1.
LI
T2.
T3,
™,
15,
Té.
LA
L
1.

9,

at.
a2,
n.
A,
85,
LI
ar.
8.
",
.
",
..
.
",
LI
.
”.
48,
",
160.
101,
102,
103,
[LLW
108,
106,
100,
108,
129,
1o,
nm.
Lz,
1"i.
114,
115,
ste,
nr,
1ne.
119,
120,
2.
122,

a2 N,

B A

1]

0

oo

aon

[ X2 X, )

ann

(o R Bl

»

L]

10

L1

0

v s

) . -1y COR
CINFEmcer * 00 ' 11 COR
P1CALE SREADCLYY , ey e e ) [FI
IF (COL1LNE.COMANTY 6D T 29 [{L]
SMRTITE (NJUT L7010 BLANK,COL2Y ALPH, CLY [4-1]
[T i X [4+L]
CORFINVE toR
EF LALPHE 3).EQ_ENDDATY 6D TQ 20 ton
TF {RLPHIDY,EQ.ERDPRRY 63 T2 10 COR
WRITE (MJUT, 6200 toR
WRITE C(NJuT, 8800 ALPM 4.1
COR
BERLUG PRINT §F » IN T UMN 8D CoR
CeR
IF CALPHCIND EQ . PAINTY LPRINT= TAVE. CoR
TF (ALPHCYY . NE.THERMT 6] T2 40 ttR
ceR
THERPAL PRJBLEM - CHECK FOR LONG DR SHIRT PSEUD) COMPUTE SED. CCR
[{il]
IF (ALPHIN ), NE.PCSLNG) 6O T 30 oA
LONG: TAYE . COR
IF TALPH(S Y, £0. 1TW) ) LONG2=_FALE. YERS
€0 1 &0 EDA
IF CALPH{A Y. NE.PCSSHTY BD TO 500 (4:L]
62 1) BO ToA
. CDR
CHECX FOR INITIAL PARAMETEA AUN toR
.’ COR
CONTINUE CDR
IF LALPREID.NE.HINET) GO T2 SO CoR
FARINT= TRUE. COR
FLHGID:HINIT / cor
WRITE (LB3D) {MINIT, D21, 50 - YERS
CALL INCORE €O toR
Ed 1D 80 [4:4:)
Lok
FINAL PARAMETER RUN CDR
EPR
IF CALPHCY)Y . NE.FINE) 6D T 510 CDR
PARFIN=, TRUE. oL
PCHGIC=F TNE toR
WRETE B30} (FINE,1=1,50) VEAS
CALL INCORE (0 COR
80 T3 80 toR
CDR
CHECH FQR GENERAL PROBLEM cer
CoR
CONTINUE o
IF CALPHI 3}, KE.GENRLPY GJ TO %0 CoR
GENEAL=, TALE, coA
D) 70 fzy,10 CDA
£0C011=0 COA
CONTINYE 4111
. [45L]
SEY UP TITLE [4.1]
tDR
CANTINUE {oA
L& ] {oR
=1 COR
CALL SREAQTI(Z2}Y
TF (CQLL.NE.CImmNT Y 6 T2 109 (1]
WRITE (201,640 BLANK, ALPH, CILL Lok
6 T2 95 oL L]

-0os5

faden

© CInEAD

r
P
.
1
1

CHEAD
Co0ERD
CI0ERD
LioERD
CIDERD
CODERD
COADERD
CRDERD
CODERD
EODERD
CIDERD
CO0ERD
CODERD
CODERD
LopERD
CIDERD
CICEAD
CoteERD
CJOERD
CJ0ERD
Cibene
CODERD
CJOERD
CA0ERD
CQDERY
CaoeAD
CODERD
CODERD
CIDERD
LODERD
CODERD
COOERD
CJDEAD
CABERD
CJoERD
COnERD
CLODERY
CQDERD
CODERD
CODERQ
tDIDEAD
CRDEAD
CADERD
CIDERD
CIDERD
CI0ERD
catenn
Ca0ERD
CJCEAD
CaoeAn
CoDERD
CJ0ERD
CODEAD
CODERD
CIDERD
CacearQ
CODERD
CODERD
CODERD
CODERD
CDERD
CR0ERD



5.
124,
12%.
126.
27,
1.
129,
139,
131,
12,
1.
1.
13%.
136,
137,

138. .

114,
0.
[E1 0
[ LT
183,
1aa.
1as.
LLLe
17,
18,
149,
130,
15).
152,
(LER
154,
155,
156,
157,
138.
159,
180,

1.3 T

182,
TSN

148,
185,
166,
141,
168,
149,
1m0,
1.
172,
113,
179,
Vs,

176,

177,
178,
179,
160,
181.
taz.
183,
184,
[ 1:18

(o X X, noan

amn

Lz Xa%a)

180

120

118

189

150

1580

1o

CALL SREADLIN

1F {CODE.E.ENDD 6] T2 120
PYLITLE=.VAVE.

WRLTTE (WIUT, 6300 CODE, N, LALPH(LY, I=L W)
L0 |

1F CT0AST.6T7.27) 63 YD 90

=

=0

03 118 1=),8

BLAST=I

IF (1.67.20) 63 T2 0

A=mel

TITLEC T )=ALFRIE)Y

CINTINVE

neael

62 10 %%

WAITE CNJUT 8%0) CODE

113 ((IL!S?.E?.ﬂ).lND.tFIEle.DR.FIﬂf!Nll 63 1) 1n0
IF C1LAST.GE.20) G} TD 180
ILAST=ILAST]

FILL OUT TITLE WITH BLAKKS

D3 139 1=1LA5T,20
TUTLECT 1-BLANX
CONTINCE

WRITE TITLE ON TAPES

CONTINUE

CaLL WVRTDTA {0)

1F (PARINT, 3R PARFINY 60 TO 53¢
CALL WRIPAT {0

ZERD MRRAY OF FIXED CONSTANTS FOR CaALLS T CATARD

o3 150 121,50

TFLacil =0

CONTTNLE

IF ( KJT.GENERL) G T 160
TFIXCL3n=2

G0 T 2¢0

LonTIRUE

I+ CEANG Y IFLECCI1=)
FITC(50)=469.0

READ (BCD INJDE OATA) BLOCK

CONTINUE

CALL SREADCLL)D

WRITE (NIUT,6TD) BLANK,CQLZT,ALPH,COLL
IF (CILY.EQ.COMMATY 63 1) 170

If CALPHU1 I EQ.AEMARK) 63 T2 170

If (ALPHCII.NE.TEMPB)Y G2 T2 340
CONTINUE

£ALL SREADLIN)

WATTE (NIUT,670) BUANK,EQL2T,ALPH,CILY
IF (CaLY,E9.CORMAT) B Y2 186

If (ALPHOED.EQ ENDY GO T 220

KBRNCH=1

LNIDE= TALE .

LEOND= . FALSE.

LLONGT=.FALSE,

ve

A yEy !

TR

[0
[4:1.]
TR
[4 L]
cea
[q5]
LR
d L}
COA
cen
i1
(4L}
LoR
CoR
CoR
o]
CoR
[4:4]
jsits
ChR
COR
ceR
oA
oA
oA
CoOR
[4:1]
[£:14
DR
oA
eoh
{ch
{OR
DR
LoR
tor
to
o 1]
to#
foh
Eon

119"
122!
121
122
12)
124
125
126
Ty
128
129
1
T
132
133
138
115
136
Y
138
139
1m0
181
142
143
188
185
188
1a7
148
%9
150
151
152
152
154
155
156
157
158
159
160

YER5-29%

coa
oA
or
€oR

ceA
tee
oA
cea
B3

R
teA
CER
teR
tea
teA
tea

1€1
182
183
&N
Y e
166
187
164
169
117G
v é
112
173
174
175
176
17t
I78

CA0ERD
COnERD
CODERD
CODEAD
CODERD
LACERD
TIDERD
CINERD
COCERD
CA0ERD
CIDERD
CIDERD
CACERD
CODERD
CICERD
CICERD
CIVEAD
CACERD
CICERD
CIDERD
togEnD
CIBERD
CRCERD
CODERD
LRERD
CIVERD
LIDERD
CODERD
COUERD
CJCERD
CIBERD
CODEAD
CO0ERD
COOERD
CJICERD
CR0ERD
taDEAD
CONERD
CICERD
CIDERD
CODEAD
CIDEAD
CIBERD
CIBERQ
£ODEAD
COERD
CI0ERD
CIDERD
CRDEAD
COCERD
CICERD
CACERD
CIDERD
€ocEaD
COPERD
caLEAD
CICEAD
CR0EAD
CACERD
C2DEAD
CODERD
CI0ERD
CICERD



[
187,
183,
19,
173,
191,
2.
.
1%,
s,
[ LIS
191,
198,
|10
290,
31,
02,
293,
Tom.
205,
206,
2”1,
68,
0.
219,
0nl.,
iz,
na.
FSL W
15,
118,
ne.,
219,
LR
220,
221,
2,
221,
224,
225,
226,
eI,
2.
229,
233,
e,
e,
213,
[ AL
218,
1.
231,
218,
219,
2a0.
st
FLT 8
EL) B
Tan,
145,
ek,
[LL
I LT

[a X R

[ R0,

110

00
m

o

23

%9

LARRAY:, FALSE. .
KINC=LEKRRT/A
ey

LENIL ¥=0

03 199 1=2,4
£3CC1 121 DCC 1-1 boNINE
LENLL =D

CONTINUE

CALL CATARG

CALL SAUEFZ €3,5)
TALL MATOTA (1)

CALL MRTPAT 1)

IF C.NXT.LPAINTY 63 T 239

WRITE {NJUT, 7200 NND,KNA,NNE KNT

WAITTE (NOUT,700) (1,LICC1),LENL I D, 1=1,5)
HLOLLS VILENLS 1-1

WRITE £NJUT, 7100 L1, 0800, 802, 8010,0=1,m)
£ 13 230 ‘

¥

READ (RCD JSQURLE DATAY BLOLK IF ANY

CINTINUE

IF CALPHI2).NE.OB)Y 6D T3 510

CANTTRUE

CALL SREADCLT)

WATTE (NJUT,8701 BLANK,COLZT,ALPH,COLY
IF {COL1.€R.COMMNTY G T3 Z10

1F CALPHIL).EQ.ENDY 6 T2 230
LNIDE= . FALSE,

L0=. TRUE.

LEN( 2120

LEN 31=0

CALL DATaRD

CALL SQUEEZ (1,5}

IF ¢.NOT.LPRINT) EQ TQ 228

WRITE (NDUT,TOON (1, L0001, LENCT), 21,00
PLZLOCC2)

K=LOCE 3 I+LENE 30-1

WAITE (NDUT,TI00 CI,BOLY,BCTY, 800, L=, M)
CONTLNUE

READ (BCO ICONDUCTIR UATAY BLICK

CUNTENYE

JPSTOT=D

END FILE 27

REWEIND 27

CALL SREADCIYY

WRETE (W3LT, 8T0) BLAKK COL2T, ALPH CiLL
IF (0L .EQ.COMMNT)Y 63 TD 230

IF (ALPRCI ). EQ.AEMARKY G T 220

IF (ALPHCY ). WE.CONDBY GO TD 290
CONTINGE

CALL SAEADCIY)

WRITE (RQUT, &6T0Y BLANK, COL27,ALPH, COLY
IF CCOLY . EQ.COMMNT Y B3 TQ 240

I¥ [ALPHOY).EQ.ENDD G TO 260

KRRNCH=?

LN2CE=.FALSE.

LCOND=. YALE,

LEONS Tz FALSE,

LARRAY: FALSE.
RNEW=LFABKT-CLDCLS ) LERIS )4

Ebi
gos

pR
tor
tor
tor
LoR
(411
tor
£DA
CoR
Lok
tod
€0a
toA
toa
Lo
toA
ton
{11
ChR
ton
Lo
oR

CoR
cor
(oR
(DR
(OR
LOR
[41]:]
(DR
(oR
41}
(DR
COR
DR
COR
toR
[$11]
(DA
]
oA

i
180
181
182
18
184
18%
184
187
188
189
150
|83
192
193
194
135
196
197
128
19
200
201
202
v
204
205
206
27
298
209
Pk
11
02
13
214
21%
214
27
218
2%
220
12t
222

¥YEAS 7

(214
(L1
[0
tod
COA

%]
4111
4:5}
tOR
[4:2)
(oR
[en
Lon
toR

L)
i
i35
F¥4]
27
228

L
119
F3 )]
232
233
FE L]
235
23
7
233

SaDERD
CacERD
C{HOERD
CaLeRD
CJCERD
CIBERD
CIOERD
CUDERD
CODERD
€ODERD
CODERD
CODERD
CIDERD
CODERD
CIDERD
CI0EAD
CAUERD
[SLITT]
CODERD
CabERD
CanERD
CALERD
CIBERD
Ca0ERD
CIDERD
CIDERD
CODERD
CiDERD
CODERD
LODERD
CODERD
CNDERD
CODERD
¢QDERD
CODERD
COBERD
CODERD
£IDEAD
Loneap
LODEAD
£O0ERT
CODEAD
CaDERD
CO0EAG
COOERD
CO0ERD
COUERD

" CJQERD

COOERD
CI0ERD
CACERD
CAOCERD
CACERD
CJCERD
CacEnp
tacEnd
CUDERD
CODERD
COBERD
€oneEap
CODERD
CaCEAD
COCEAD



255, 10

280. e

RINC=KNEW/SS

LOCC&=LOCCS J+LENIS )

LEN{ & ¥2D

B3 250 1=7,10

LICL L =1 DCC 1=1 )oNINC

LEN{ 1 3=0

CONTINVE

CALL OATARD

JIIST=LCE6)
JIEND=LDCC & I+ LENC B )~

WRITE £27) (R{)J),JJ=)1157,JJERD)
CALL wWRIPATL2)

CALL WREDYR(2)

BERD €271 (8503}, 00209157, JJERD)
CALL SAUEETI(S,10}

IF £ NJT.LPAINTY 60 T 280

WARETE (NOUT, T30) NOL NGR, NGT
WRITE CNJUT, Y003 (1 LOCCE),LENCTY, F=4,100
mi=-LOCi &)

P=LOC I YeLEN(IDY-]

WRITE (NOUT,H10Y ¢ T80T, 000 ), B0, 1201, M)

READ (BLD 3ICONSTANTS DATA) BLOCK

CONTINUE

CALL SREADC{1)

WAITE (NJUT, 6700 BLANK,COL27,ALPH, COLL

IF (COLL.EQ.COMMNT Y GO TO 240 ,
IF UALPH{1).E0.MEMARK) GO TQ 262

IF CALPH{ 33, NE.CONSTBY GO T 510

IF (ALENELY ). EQ.PRINT) KYPANT= TAUE.
CONTINUE

CALL SREADCCNY

WALTE (NOUT,870) BLANK,COL2T,ALPH,COLI

1F (COLY.EQ.COMMNT) GO TO 270

KBRNCH:=]

LHONE= FALSE,

LCOND= . FRLSE.

LEONST= . TRUE.

LARRAY= ,FALSE.
NNZW=LENBERT-C(LOCC 10 M4LEN 1D 041
NINC:WNEW/Z

LOCE Y11= DO YO M+LENT LD}

IF CGERERLY LOCE L))

LER( 11120

LOCI 12 1=LDCE 11 boNINE

LEN(12)20

CALL DATARD

CALL SQUEEZ (11,120

CALL WATDTA (1)

CALL WATPRY (3

IF €. H3T . LPRINTY GD 1O 204

WAITE (NJUT,T4G ) NUC,NECL,NEC2,NCT

WATTE (WIYT,TSG) €1, IFIXCCTY, IFINCAN Y, IFENEAT Y, [=),50)
WRETE (NQUT,TOB) €F,L0001),LENCTY, I=01,12)
LTHT SIS

MzLOCI 12 LENE1Z 1-1

WRITE (NJUT,TIG) 1, 1801),B01),BL1,1=m), M)

KEAD ¢(BCD JARAAY DATAT BLOCK

CONTINUE
CALL SAEADCCN}

CoR
toR
£OR
oA
LDR
LOR
oR
VERS
YERS
YERS
YERS
VERS
VERS
YERS
CoA

T LoR

LoR
CoA
toR
4]
111
COR
[4:13
tor

cor
toR
tor
toR
£oR
toR
Con
COR.
rDA
toR
toR
toR
LR
oA
oA
oA

oA
oA
COA
TOA
Lon
o8
CeR
Lgn
(a1}
LR
LoR
toa
tor
LoR
DR
toA
tor
COR

239
F Ll
281
242
243
244
25
248

R TR

50
%1
52
151
5w
255
258
257
258
59

261
22
283
1)
245
288
L
23]
149
173
m
m2
ty
2Ty
s
F44 3
mr

g
F4L)
280
28)
F{:F]
281
2an
23%
236
2ar
282
FLL]
233
291
232
3
234
295
v

CODERD
LODERD
CODERD
CODERG
CODERD
CIDERD
CODERD
CanEAD
COBERD
CODEAD
CONERD
CODERD
CODERD
CONERD
CIBERD
CIGERD
CJICERD
CABERD
CJDERD
CI0ERD
CICERD
CODERD
CIDERD
CQDERD
CIDERD
CODERD
CODERD
CODEAD
LOCEAD
CODERD
COnERD
CONERD
CIDEAD
CODERD
CODERD
LO0ERD
CooeaD
CIOERD
CAoERD
CALERD
COBERD
CACERD
CUBERD
CJIBERD
CJIBERD
CICERD
CIDERD
CIDERD
CIDERD
CIDERD
COCERD
CQDERD
CapEAL
CIDERD
COCERD
CO0EAD
CacERD
CaoEnn
EQ0ERD
CSOEAD
LOTEAD
L20EAD
COCERD



LY

2.
313,
LILE
s,
N,
nr,
s,
ne.
320,
ni.
N,
32).
3N,
125,
3.
1.
128.
9.
130,
M.
2.
1133
1w,
335,
18,
1.
18,
19,
a0,
LTI
2.
nj3.
Inn,
a5,
LTS
bLIS
IS,
9.
350.
L1
352,
353,
Iy,
355,
358,
357,
158.
359,
6.
L.
282,
38).
3te,
5.
L11%
ST,
k8,
Y69,
3T0.
3.
2,
.
Ay,

[a Na Xyl

m

300

181

320

330

.10

WAITE {NJUT, 6709 BLANK,CIL2T, ALPR,LLY oy

y oo COR
IF CCOHLV.EQ.COPmNTY €D T 280 11 4o COR
IF CALPMCL).EQ.REPMARKY 6] T 280 ooy COR
IF CALPHUYI.NE.ARRYBY GJ T) S10 fne . - COR
IF CALPHCI&) ED._PRINTY AYPRNT= TAUE, v + COR
CONTIHLE . COR
CALL SREADC(L)
WRITE ¢NQUT,6TD) BLANK,COL2Y ALPH, COLI tos
IF CCLY.EQ.COPWNT Y GO TO 230 CoR
IF CRLPHE Y Y. ED_END)Y 62 T 330 41
EBRMCH= N toR
LNIDE= . FALSE. COR
LEJND= FALSE. CoR
LCINST= FALSE, (4.1
LARARY= TRUE, teh
LOCE 1=l QCE LT BeLENL LD toR
LENt 1310 toR
LOC( 14321 DC0 1) 20200 cer
LENC L4 )20 toa
LACL IS ¥=LOCE 1n)e200 (11
LENL 1510 [41]
CALL DATARD toR
CALE ImBED
CONTINCE coR
CALL SQUEEZ (13,15) 4,23
CALL &ATOTA (W) 144
CALL WRTPMT 14} oA
IF §F.ROT.LPRINTY $D 1] 310 ' CoA
WRITE (NDUT,TE0) LENA 4151
WRITE (NDUT,T00) €X,L0CCT0,LENIT Y, 1213,15) [T}
mI=LOCC13) €DR
M=LDCENS JeLERC IS Y- LDRA
WRITE ¢NQUT, F1OF L1, 1BCEY, BETY, BTN, [=m], M) 4.1}
[4:L]
KRORPAL RETUAN toA
TOR
CONTINUE €DR
IF {GENERL)Y GO TO 120 [4:1:]
SET LOC AND LEN FOR CALL T PSELDD toR
NNEWTLENBKT={ LICE 15 J+LENT 1% ¥ 3+) toR
NIND=RKEL/2 tOR
LOCH Y& 3=LOCH 15 I+LENI 15D £OA
LEN{ 1£1=0 €CR
LOCOIT Y=L 3¢ 18 MNING o]
LEN{ §T)=0 €DR
CONVERT MARAYS AND CONSTANTS TO FOATRAN CCR
CONTINUE cea
[ EL CoR
3=1 [{:5]
IF (LENIMY.EQ.0} GO TO %00 con
RLOCHm) R
KEND=R+LENLA) (2]
ITYPEZFLB(D, 5,181k [ {H]
FLD(O,5, (ACCA I ITYPE CeR
ITYPEMID{ ITYPE, 4} R
1END= ) R
IF COITYPE EQ. 0. ORCETYPE EQ. 20 JEND=2 ceR
DY 398 I=1,1END ceR
LITAZFLOLE, 1, IB(KYY cea
FANUMSFLDE T, 14, TRER ) toA
EF ALITAEQ. 1Y 6 1) 350 rea
CALL RELACT ¢2,1A%uM 0, M) rea

G0- 70 Je0

42]

”
F4l
9%
L)
Il
102

104
0%
04
17
308
309
na
n
n
ny
3
ns
ne
nr

11

Vs
ne
kF{
21
z2
323
12
s
12¢
nr
323
329
330
n
32
M
334
335
33
3t
138
139
3490
4t
41
M3
LIT]
kLM
148
47
49
9%
50
51
352
353
pill
55
156
"I
8

oo

EERTRTEY

CACERD
COnERD
CJCERD
COLERD
CITERD
CODERD
CJICERD
CIDERD
CIOERD
COOERD
COVERD
CIDERD
CO0ERD
CJOERD
CICERD
CJoERD
CO0ERD
CJDERD
€J0eAD
CO0ERD
COOERD
CODERD
CI0ERD
[hIHZ])
CACERD
CJICERD
CIDEAD:
CONERD
COOEAD
COnERD
EQJOERD
CINERD
CIDERD
CONERAD
(bl ]
CO0ERD
conead
CaDERD
CODEAD
COnERD
CODERD
t2CERD
CODERD
CODERD
CRapERD
CODERD
CODERD
CIDERD
LoDERD
LJIDERD
CIDERD
CIDERD
CIDERD
CitNERD
CaCERD
CIRERD
CIRERD
CIDERD
CICERD
CAnERD
capenp
tongae
CaceaD



8-y

3Te.
.

e,
0,

38z,
b ELE
LN
3a%,
3P4,
8T,
138,
3189.
390,
.
192,
7).
hLL
39S,
kLI
397,
324,
39,
0.
ACH.
02,
%03,
LLL
LU
LI
anr.
LI
LIV
o,
LIEW
2.
LIk
LILH
815,
Als,
AT,
18,
LIL N
a0,
2y,
a2,
23,
LFL R
2%,
LF{W
a7,
LH:N
LI LN
43a,
411,
32,
%3],
A,
435,
LE N
417,

k14
k11

Mo

380

3%

Y

A0

N3¢
LLL]

a5d

“wo
aTe

480

493

1ANLA=[ANUASNLC ]

IF (A.EQ.9) IANUM:IANUN+NEC)
FLO(S,1,12DCA B=LITA
FLT(6,16,1A00R )= [ANUM
LITRzFLBE2Y, 3, 18(K))
RNUA=FLDC 22,19, L84K) )

IF CLITE.EQ.1) BO TD 370
CALL RELACY (3,KNUM, ), H)
EQ T 320 .
NNUM=KNUR+NUL o]

IF €M_£0.9) KNUM=KNUMSNEC]
IF (XNUR.GT 81910 CaLL ERAMES {%0,KNUM,D, 01
FLO(22,1, LADDA LT TX

FLDE 23,13, LADDR b=KNLA
18I I=IACDR

TADDR=D

=K+l

CINTINUE

=3+l

IF CLOITYPE EQ.0).0R CLTYPE.EQ. D)) KoKel
IF {K.LT.KEND) GO T3 340
IF (R.EQ.9) D T 810

R=9

63 T2 10

CONTINUE -

1F C.MIT_LOY 60 T 490
HCE=NUCHNECT¢NEC2+1

=-1

n=LOCt 2y

KENO=K+LENC2)

HELIDEN
1TYPE=FLDC(O,8,18(K))

[ H 231

1END-1

IF CITYPE.6T.3) LEND=2

Dd %80 Is1,LEND

IF {ITYPE.EQ.1) GO T] 450
LITA=FLO(S,1,18(K))
TANUN=FLDC T, 10, EBEK Y

1F (LITALEQ.1) GD 1D 439
CALL RELACT (Z,1ANUM,),2)
B0 TD 440

TANUM=TANUMKEC
FLD(S, 1, tADDRISLLTA

FLD1 6,16, LADDR 1=1ANUA
LITK=FLDL 2D, 1, [8CK})
BNLF=FLDL22, 14, 1B(% )Y

IF CLITR.EQ. 1Y 62 TO 4ed
CALL AELACT ¢ 3,xNum, 3, 2)
63 TO arp

ANUMZKNLMeNOT

IF (ENUR.GT.B121) CALL ERRMES {40,KNUM,0,0)

FLO( 22,1, 1ACDR)=LITK
FLOC23, 83, TADDR y=NNLM
1Bt X )= 1ADCRA

$ADDA=D

K=K+)

CONTEINUE

J=z1-1 .

IF 1€ LT KEND)Y 63 T3 420
CINT[NUE
ENIDE=.FALSE.

LLONDE FALSE.

coR
toR
cer
coR
coR
LOR
toR
coR
CoA
4iL]
(oL}
oA
CDR
CDA
COR
COR
CDR
LOR
coR
COR
tOR
COR
COR
COR
LR
COR
COR
COR
CoR
il
coA
coR
CDR
COR
(4]
COR
TOR
ton
CDR
con
coh
COR
CoR
toR
CoR
con
COR
toR
ton
CoA
LR
toR
ton
COR
(4.1
(oL}
£on
COR
oA
{eR
€OR
TRR
L]

10 40>
LR |
(LR

59,
160 °
w1
32
W3
pLL]
M5
kL1
k{14
168
19
e
17
LIS 1
i
A
175
Te
wr
3re
379
180
181
182
183
F1L]
185
8
Jer
188
189
196
91
kL H
9]
39
135
196
197

J98

399
L] 1s}
L1:1}
a2
451
LI'L]
ngs
£33
197
L% 1]
413
%14
411
42
LTE ]
L)
L1 L)
&
LIN)
aig
LAk
420
a2

vy

tooeRp ¢
COOERD |
CI0ERD |, |
CIDERD

CJGERD
CODERD
CJGERD
COBERD
CJBERD
CJUERD
COOERD
CIDERD
CO0ERD
COoERD
CROERD
CO0EAD
CI0ERD
CODERD
CODERD
CONERD
CODERD
CODEAD
CODERD
CIDERD
CIDERD
C2DERD
CIDERD
CIOERD
CJOERD
CJOEAD
CODERD
CJDERD
CORERD
COBERD
COOERD
CIOERD
CODEARD
CODEAD
COnERD
CDCERD
CoDEAD
CODEAD
CJIDERD
LIBERD
CADERD
CODERD

CIDERD

CODERD
CIGERD

" CALERD

CIBERD
CIDERD
CO0ERD
CHERD
CA0EAD
CO0ERD
CORERD
COCERD
CODERD
COCERD
CICERD
COOEAD
L2pEAD

et
Vel

g

o

4
1



LLE
A2).
%34,
bS5,
A8,
L1 L
488,
4989,
490,
471,
492,
493,
a9,
ags,
LA
aq7.
a9l
a3,
500,

540

$50

sa0
510

580

590

600
#10

420
30
[
450
(1Y)

LCONST=.FALSE, "'~ ''° “ihnnon "EoR
LARRAYZ FALSE. ' ' car I I N R L 1)
T RETYRN ’ R F toR
: ' v 4L
ERRJR RETURN . IR CDA
Lee toR
WRITE (NOUT,490) tor
ERDATRZZ.0 [4:L]
60 1) s [4:1]
WRITE TNJUT £201} toA
EADRTR:2.0 toR
CONTIRIE ton
tnoapn-1.0 Y TPV vegoterere . coh
RETURN : toR
. to#
PARAME (ER RUNS 45
. CoR
CONTINUE ten
LEND=_FALSE, tor
MIREAD= FALSE. 413
15t=1 con
IF (GENERL) 15T7=) cof
D) 810 I=15T7,9 4]
IF (LEND. )R NJREAD) 6D TD %40 corR
CALL SREADCCTL)
MRITE (NOUT, 670} BLAKK, COL2T,ALPH,EL1 CoR
IF (CILt.EQ.CONFNTY GY T Sa0 toR
IF (ALPHC1 Y. ED.REMARK ) 5] TD S4B coa
IF (ALPHCI) . ME.ENDFRMY 52 TO 550 toR
LEND=_TAUE. toR
€0 T2 seo coR
SRHCZALPHI 3} oA
DY 560 J=1,4 (L]
IF CIBME EQ.BLOCKL S D)) BO TD S7C (L)
COMTIKUE thR
60 T) %10 tDA
CALL SAEAGC(TY
WAITE (NDUT, 47D BLANK, COL2T,ALPN,COLY €oA
IF (COLIEQ.COMMNTY GO TY 279 oA
IF {ALPH{ 31, ED.REMRAK) GO 1D 570 COR
CALL INLJRE (1) toa
IF CALPHI1Y.EQ.ENGY GD TO 400 CDA
RIREAD=, TALE, LOR
IF CIBHC NE.BLOCKET DY) G TQ £00 £HA
NIREAL=,FALSE, A
REANCH=T toa
03 5990 J=1,4 tpA
LLOGICE f3= FALSE. CER
CINTINCE £OR
LLOGICE N ¥z YAVE. - €OR
CaLl CATARD DR
CALL WRTQTR (1) [4,L]
CANT ENVE €hR
6) T3 »90 COR
DR
COR
FOAMAT (1IH1ZZ} [4>L]
FORMAT (712,34 Tt 1048 82} COR
FORMAT (AL, 13A%, 241} COR
FOAMAT (TX, ALY tDA
FOamaT (X, R4, AL, 1146, A0 £pa
FORRAT (A), Ak, Ay, AL, L1AN, A2, A1) £oR

(3]
(3.4

FIRMAT {4H ¢ & ® B2H DATA OLDIKS 1IN

IMPRIPER JARER JA [LLEGACCA

" 422
LY} ]
T a2y
28
42é
a2t
A3
29
Lo L]
Lx1}
a2
81)
Ly L]
535
L3 ]
L3 1)
(21 ]
Lx1]
L1l
L1}
L1}
5%)
(T1]
LLL)
L)
an?
L11:]
(T3]
a50
(31}
452
as]
(11]
L11)
L1}
AST
L]
59
969
LIS}
a2
LT3 ]
LT
aLs
akg
!
aEe
LIS ]
arTn
arn
472
AT}
qis
Nrs
aTE
arr
nra
LAL ]
L1-0]
qet
wdz
a2y
Wik

U LI0ERD
f CIDERD
" CI0ERD
U LODERD
' CO0ERD
tooERD
CA0ERD
COCERD
CInERD
CONERD
CODERD
CO0ERD
CIDERD
LJOERD
CRDERD
CInERD
COCERD
tageap

~ CamEAD

CJGERD
LInERD
CJCERD
CIBERD
CJ0ERD
CODERD
CAGERD
COCERD
CICERD
COtERD
CICERD
CJBERD
COpERD
CICERD
CJOOERD
CABERD
CJOCERD
CIDERD
CJBERD
CJCERD
COLERD
CJDERD
CaDERD
CJOERD
LoGeRD
CIDERD
CODERD
CIVERD
COOERD
CaEAD
COCERD
CJ0ERD
CJIOERD
Caoenn
CATERD
CJCEAD
CO0ERD
CIVERD
CJ0ERD
CA0EAD
CIDERD
CADERD
COCERD
Coenp



oL-v

el
50z,
503,
Sts,
595,
508,
50T,
508,
59,
510,
.

1L BLXCE  DBESIGNATION ENZOUNTERED )
#90 FOTPAT (B8R » & » 90H THE PSELDY EOmPUTE SEQUENSE INDICATIR musT BECOA
1 EITHER SPCS QR LPCS, AND START TN TOLUmN 213

709 FIRmAT
TIO FIRNAY
T29 FORRAT
119 Faamar
Ta0 FaAPat
T50 FQAnay
TED FORmAT
EnD

(195 ARAAYS LOC AND LEW,/{31101)

C12% DATA BUCKET,#t1E0,120,629.3,%2,3250

CFAM RND, T8, %M KRR, TE AW NEB, 16,00 KNT, [e )

(/N8 NBL, T8, MM KGR, 16, 8% X5T,16)

(/%8 NUC,16,5H KEC1,T6,5% NECZ,18,4% KCT 16D

(/224 FIXED CONSTARTS ARRRY,Z(13,123,625.5,82,312))
(758 LEKA, 151

fon

COA
COR
COR
ton
(DA
€oA
oA
CoA
4.L.]

LEL]
ags
asr
age
g9
a9
43}
432
42}
a9y
415~

CJOERD
CJICERD
CIDERD
CICERD
CJIBERD
CIBERD
CACERD
CACERD
CICERD
CIDERD
CIDERD



LI~y

3]

lﬂﬂﬁn \PRED . IMBED .. . ImBED LRBED 1 H
] v L
SUBRILTINE 1mBED
[ LR
ConmIN ZBLCRET/ I8C1) :
COMMIN JOATA 7 DUPLEE), RGT, MUC, DUNZL4), ERDSTA
LIRAN FPIINT £ LOTE201, LENI20)
OImERSION ‘E'll!]IIH".IHI!.!NUT’IHOGI
LOGTIZAL CHDEAR

LoCet3y
LENCLEY » LD -3
Pz LOCT LAY

A2 = LOCCISY « ]

L=
k]
=

03 500 AsL1,L2
.

L2

LIBT3 O]

A2 £ A2 & IBLPAD)

b BN B

LEY = &H

D3 a83 Lze1, M2

FLD(O,12,8EY) = FLO(O,12,18(10)

0O 10 K=1,8

IFUREY .€Q. KEYA(K)) B TD a0
1 CLONTINUIE

67 TO &00
ag KUn = IBD)

CALL CONVATC12,30,NUM,CADERR Y

IF {CADERAY} GO TJ 38D

@5 60 TQ €100,200,300,3501, &

ARRAYS

[N R B, |

100 L=}
LL = LOCCiw)
IST = LOte1d)
T1END = I57 + LEN(12) ~ §
DO I+0 JJ-1ST,TEND
IFINUR (EQ. IBCIDD) GO YO MO
Lal o« IBILLY
L=ttt «)
180 CONTINUE
60 T2 330

CONSTANTS

mOon

200 NLOC = LOCL1Y)
KLEN = RUC
EQ T3 J&C

TEMPERATUAES

2 N Nal

300 WLOC = LOTLRDY
NUEN = LENITD
60 T 0

CONDUCYOARS

[aXalal

350 NLOC = LISy
NLEN = BGT

InBED

IMEED

1P3E0 1 ImBED
e ot

LT}

oXEW
se=]

P

IMBED
InEED
ImRED
IMBED
ImBED
EPBED
IRBED
IRBED
EmBED
IMRED
ImRED
ImeED
EMRED
IPRED

"IRBED

tmBED
ImBED
IreED
TrRED
IrRED
IRBED
IrbED
IMBED
1nBED
1FBED
1rELD
imkED
1PBED
IMBED
1mBED
1MBED
INEED
INBED
ImBED
IRBED
IMBED
ImBED
ImEED
IPBED
IMBED
IPBED
ImBED
1rdee
IPBED
1RBED
[ {:34]
1maED
ImBED
IMBED
INBEQ
ImBED
ImBED
IMBED
[RRED
ImBED
TrBED
ImBED
IrBED
IrBED



ZL-v

6. 360 CALL SEARCHONUM, TBUNLDC),MLEN, LY N ATRTY T [T rqe .. IMBED

81, IFILY 380,380,390 ' LPBRED
42, 389 ERDATA = 1.0 IPBED
., NNzl -m 4+l _ 1mBED
L WRITECE, 3851 [00] ), NN, 1BIRY © oy O YMBED
o, 385 FORZATCEN » » » A4, 214 REFEREWCED AT LICATIOW 15, 1PRED
. L 91 OF RRRAY 15, 24HM 1S NOT IN THE LIST » » ) [ Li1
&Y. £ TQ 400 IRBED
(LB [4 EMBED
(1R 190 I8(1y 2 1 IMBED
1. 4 1ABED
n. 0% CONTINLE 1NBED
12. € 1mRED
7. 309 CONTINUE IrBED
™, RETUAN IRBED
8. 4 : IRBED
T8. END ImBED



el-v

Ol

>

. .

LR B N R W N NNl

"s1non

PLINK

BY 3SE6

RLUA

SINDR ' Sinoa STRDA SINDA SINGA sinpa SIKDA

SEC PREPR]-BLKLRD-WATRLX -STFFA-F INDAM-SQLEEL - SREADC
SE6 PLINK-{EGIT AUR,GERLNK, A B-28 C F)

5€6 PSEUDD-PLS2

b315 CODERD-DATAAD-ERRMES-CONVAT-TYPCHE-QDATA
RELACT=WRTDTA-URTPAT-INCORE~SETFAT-GENUX-{ NIDES, CONDS }
SEG PRESUB-SINDAY-MXTIFN-ALPINT

SE6 SPLIT-SK]P

(18§ BUFBLK, mIONEW, RIIRCRD
SEG AIDUR-BUFBLE ~MIDNEW-RURCRD

SINDA

SInDA
SINDA
SINDA
SLNDA
S1NDA
SIKOA
SINDA
SINDR
SIKDA
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SL-Y

1

LY

-

sl st aBsi” 1131

FUNCTION ABStCN)
ABS1 = ABSIM)
RETURN

EnD

Crera

Assl

tasLh

ABS1

apst

ARSI
L LI}
Abst
ABS1



g1-y

18.
1%,
20,
.
22.
i3.
.
5.

3.

3.

..

CARIN Capin CABIN CABIN CaBIN TARIN CaBIn CABIN CABIN

SUBRJUTINE CABININLOC, TC,5UmdL SUmMAL)
LIGICAL EXPLET

COMRIR ZARRAY 2 DATAILY

€ommIN FFTICONS CONEDD

CaPmdn FTEFRP 2 TLD)

COmrON #S2URCES QUTD

Cammdke FASPATCEZ NOLM, min, ERtLd)
Commdn /DINEKS/ NND, KKA

DBIRENSION KLOCUL Y
DIMEMSION NDATA( L) .
BIPENSION KEXTIL)Y SWEW

EQUIVALENSE (CONLTD,TIMEY, CCONL2)Y, TINCY, ¢CON(22),BTINEL)
EQUIVALENZE CDRTA, KRGATAD, CEXLT, NEXT) . sHEW
[T

CEFINE DTAVLT)Y = EXTONNCL)

HNT = NNA + KND el

WNC = NTH = NNT : ve-y

EYPLCT = .TRUE.

IF(DTIPEL .EY. 0.0) EXPLCY = ,FALSE,

1FINLACEY) LEG. B) 6D 1D 102

CaLL TOPLIN

WRITE(S,101) RLOC(LDY
101 FIRPAT{STHO» » + INCJARECT NUMBER OF ELEMENTS [KPUT 1D CaBIN, IC

12 15, TH & » »)

CALL WLKBCK

CaLL EXlT

102 N5T
NCRY
KCON
LHC
LKFP
LHTB
LAR

KLOCL )
KLIT(3)
NLOL(®)
NLOCCS )
NLOTCE )
NLITLT)
L1L B}

HoH oo

HSPT = O
aLl
AL2
M3
IFCLHTR LGT. 00 Nl = NDATALLHTE)
IFCLHFR GT, DY NL2 = NDATALLRFP)
TFELHD  LET. 00 KLY = KDATA(LHC )
NSPT = (NL1/G « NL2/S + KLY/2Y) # )
NEXTLLARD = ASPT ' sNEW
IF{%DIm (GE. NSPTY G T 108 [T §
NEED = N3PT -~ NOIM
CALL TOPLEN
WRITEE, 163) NEED

157 FOAPATiBIn3e » o  INSUFFICIENT DYNANIC STOAAZE SwATUABLE £33 CRBIN
1 ANALYSIS SUBAJUTINE » # » /F BX SHSHIAT {5, TTH LOCATIONG)
Calt LLKBIK
CaLL EXIT

[’}
-}
-]

[ TITY

199 LonTIVUE

CABIN

tABIN
caRIN
canin
CABIN
CABSN
CABIN
CABIN
CABIN
CABIN
CABIM
CARIN
CARIN
CABIN
CABIN
CARIN
CABIN
CABIN
CABIN
CABIN
CABIN
CABIN
CABIN
CARIN
CARIN
CARIN
CHRIN
CABIN
Canin
calN
tasin
CABIN
CABIN
CABIN
CABEN
CABIN
ChBIN
CABIN
CARLN
CABIN
CABIN
111
CABIN
cARIN
CABIN
captw
cagiN
CABIN
CABIN
CABIN
CABIN
CaBIn
thBIN
CABIN
CABIN
CABIN
CaBIN
CanTN
canin
LapIN



LL~Y

0.

1

L1
L1
4,
.
L1
L1
.
69,
70.
.
1.
1.
Ty,
15,
T,
1.
1o,
Te,
80.
LI
LIS
.
[.L N
Bs.
8BS,
87,
18,
e,
0.
.
y2.
3.
",
"%,
6.
",
98.
",
104,
101,
102,
101,
Mos,
105,
104,
[L28
108,
109,
110.
1.

Tz,

1y,
Ha,
1S,
6.
117,
110,
i19,
120,
7.
122,

L.

L

‘RS = NDATA(RSTel}
WY1 ® TABSENGATACNST)) = 1

TF (NDATACNSTY LT, 0 GD'TD 2

IFINS RE. NVI/3) CALL ERRLIALST)Y

NOATALNSTY = -KDATA(NSTY o

IF (NDATRERCAVY (LT, 0} GO T3 &

IFCKDATA{MCAVY .KE. B} CALL EARIIHIND)

KDATALNCAY) = =KCATACNCRY )

IFCNDATACNCON) (NE, 119 CACL ERR(IHIADD

NCPA = NDATAINCRVES)

NCPY = NDATA{NCRY+S)

LARDA = KDATACKCRVeD)

RA = DATR{NZINSL)
Y = DRTACNEON+2)

NC = DATACNCON+I)

PL = DATAIRCON+A)

XC = DATAIRCINGE)

WY 3 DATALACINGG)

PSITAB = DATAINCINST)

PO = DATA{NCON+BY

TG = CATACNIINS9)

CONY = DATALNCON+10)

TZ = CATACNCONSIL)

FLOIN = 0.0

PSTIN = 0.0

Fim=10.0

FLOCP = 0.0

s 1=1,nv1,Y

LOC = HST ¢ | » §

LOC1 = LDC »

LOCE = £DC + 2

FLD = DATRLLIC)Y

TFCEABSINDATALLOC 1) LE. 99999 AND. 1ASSU(NDATACLICHI.GT. O}
T FLD = POLINDRTALLDE ), TI#E)

P51 = DATALLDC1)

IFLIABSCNDATAILICIP).LE. 99999 .AND, IABSCNDATA(LICL)).GT. O)
T PST = POUCKDATACLOCH), TIMEY

TERP = DATALLIC2)

TFCIABSUNDATALLOC2)Y.LE. 99999 .AND, IABSINDATATLICZYI.GT. O)
X TEMP = PALUNDATA(LOC2),TINME)

o H oM

FLOIN = FLDIN + FiO

PFSTIN = PSTIN + FLDePS]

CPIN = (PILENCPA, TEMP J+PSToPILINCPY, TEMP 1D/ ). 5¢P5ST )
TIN & TIN « FLOVCPINCTER?

FLECP = FLOLP + FLOWCPIK

CONTINUE

PSITN = PSTIN/FLOIN

TIN = TINSFLOLP

FLIC = POLUNDATACNCAY+1Y, TIME)

WVIN. = TINCeFLQINSPSTIN/CL. O4PSTIND
RG = RAR(Y, 0+PSTIN/XC YL L. 0+P5TINY
RHYIN = POARGHITIN-TZ Y

FEOUT = FLOTNw{Ly+wv/PSIEAE W VEFAHIIN
MYOUT = TINCeFLOUT#PSECABALL D+PSICAN)D
MY = WY o+ WVIN - WVIUT - SURwL
DATA(KCON+6Y = WY

PY = kYeHVRCYC-T2 )V

Moz PC - PY

WA = VCSPASARN TE-TZ)

PSECAR = wWy/wh

DATAINEONST) = PSICAR

UA = PIL{NDATACNIRV+2),TC)

O

e
CABIN
CapIn
(£ 110 ]
Canin
CaBln
CABLN
CABIN
CABIN
CAblN
CABIN
CABIN
Cantn
CAntN
tanin
Capin
(L1317
CABIN
CABIN
tRBIN
Cabln
CaBIN
CABIN
Canln
Catiy
taaIn
tARIN
CABIN
CaBin
CABIN
Tabln
LABIN
CABIN
Casin
CaBIN
CARLN
canin
tagIn
Capin
CABIN
taRIN
TABIN
CABIN
CABIN
CABIN
CABIN
CABIN
CARIN
CABIN
CHBIN
LABIN
LHBIN
CaplN
CABIN
4 L1}
taarn
caslIn
CaBly
CABIN
CARIN
CABIN
CaBln
CABIN
CABIN



8L-¥

1.
124,
125.
126.
12T,y
128,
129,
110,
15,
112,
133,
138,
1.
134,
1. ¢
138,
1e,
120,
s8],
142,
143,

R LL

1as.
tae.
LAT,
48,
e,
t50.
2318
\s2.
153,
154,
155,
156,
157,
158, [4
159,
140.
t6l.
162.
163,
14,
185,
166,
16T,
168.
189,
170,
m.
172,
113,
s,
Ars. -€
16,
Ty,
Ve,
119,
180,
| LI
182,
123,
184, 14
185.

10
15

20
%5

k1
»

0

AS

UY = POLINDATALNTAY+I), TCY *7 ey

TPA = POLINCPA,TCY

EPY 3 POLONCPY,TLY v

€A = POLINDATACNCRAVeLY TCY

CY = POLUNDRTMCNCRYSTY, TCY © 0 3 rnra
UC 2 CICOURPSICABOLV IZ{XCoPSICABY © (- v ¢
CPC = JCPR+PSICARCPYIZL1.0+PS1LAR)

CC = TXCCRPSICABSCY M LACHPSITAB)

MHIE = (WyewnIzve .

TC = TC + (FLAIKeLTIN-TCY = SURILZCPCY/{WY+WA e TINT
PAC 2 CCARRIC#CPL)

St = 0.0

Sl 2 0.0

LL = LR

TFILHTE (EQ. 0) 6D T 25

PRCIL = PRCes 3]

EFCMID(MDATAILATE ), %Y (NE. O} CALL ERALIMTTHY
©0 20 IZ1,NL1,%

LIC = LHTB +

4 = NOATACLOC)

O = DATA(LOC»1)

AT = DATA(LYC2)

VIND = ORTA(LIC+D)

¥I = VIwdsFLOL

RE = VIeDI#RHIC/UC
FFLIFIX{{RE-22000 /L8000 T 10
AN = .43 + . 5)3=SORTCAEI+PACII
60 T3 13

INUY = .43 &+ 193+REve.618+FRC]I
60 T 13

MY = .43 + 0265 vREws BOSWRRLII
HA = ALeCCaXRUSDI

CALL Q5um

CONTINUE

IFILWFF _EQ. D) GG T 35

PRCII = CBAT(PRCH

TFCRIDIRDATACLHFP ), 5 ) NE, 01 CALL ERR(IMETH)
00 30 [=},NL2,5

LDC = LHFP + |

1 = NDATACLOC)

KX = DATACLOC+L)
Xl = CATACLQC+2)
Al = DATACL]C+D}
¥YIWO = DATA{LOCeq )
¥ = ¥1Wd+FLOC

YRU = ¥I[=RMIC/UT

TN = k69 PACIISISQAT(VRLS(XX+XT)) - SOATIVRU»1Y)}
WA = ATsCCeXNUSXI

CALL d5um

CONTINUE

TFCLHE (EQ. 00 G TD &%

TF(RID{NDATAILAWCY,2) .NE. 00 CALL ERA{IH5TH}
D) #0 [=1,NL3,2

LOC = LHC + 1

J & KOATACLIC)

HA = DATALLOCHI)

CALL @ium

CANTENLE

KVFRME = WY + LYIN - WVUT - Senll

gl

CABIN -«
CABIN
caBInN
[41.31]
£ABIN
CABTN
CABlN
TantN
[ 350 ]
CaRIN
CaBlN
CABIN
CARIN
TadlN
CagiN
CAAIN
CasiIN
CRBIN
CARIN
Cakln
CABIN
CABIN
CaBIN
tasin
CABIN
(4,13 ]
CABIN
CABIN
CARTN
CaBin
CABIN
CABIN
CABIN
CaBIN
CABIN
CABIN
CrBtiN
ChABIN
CARIN
CABIN
CRBIN
CABIN
CABIK
CABIN
CABIR
CABIN
CABIN
LABIN
CABIN
CABIN
tabln
[ -L]
CARIN
CaBIN
CABIN
CabiN
CARIN
CARIN
cagin
CAOIN
CABIN
CRBIN
CHBIN



6L-y

[
187.
188,
189,
(L1
191,
192,
171,
194,
195,
1%,
17,
113,
199,
200,
m.
202,
203,
04,
0%,
206,
-1
on.
208,
he.
ni.
2.
3.
218,
2,5,
6.
LT,
e,
2.
226,
m.
e,
3.
ns.
F11 0
6.
127,
128,
12y,
49,
T3t
2.
13,
2,
8.
3.

0

PYPRNE = HVPﬁHEI!VO('CjT‘lIVC

SUmR. = B, '

KK = KEXT{LARY/3e2 5 LAR

LL = LAR

TFILHTE ST, 85 CALL CONCRONLY, B LHTR)
IFCLKFP 6T, ) CALL CQRCKLNLE, S, LHFP)
JFLLNE  .CT. 6 CALL CINCKIKLY,2,LHD)
RETURN

SUBRJUTENE CONCECNN,NUR, THD Y

D2 &0 a1 NN, NUM

B = NOATR{IND+] D

L2 LL « 1

Pul = EXTILLY

LL s L+t

bWl = EXTOLL)Y

PyPu = PY - Pul

IFLEPYPRFE-PH]V/PYPM LT, 0.) DWi = OWI*PYPW/{PY-PYPRRED
KR z KK + | .
TFLERVENR )+DWT AT, 0.0) Dl = ~EXTCNK)
EXVCEE) = EXT{KRY} + Dwl

SUmL = SumuL + Dwl

QL = DuTePILLLARDA, TCIIMTING

Aty = Gray o« QL

CONTINUE

RETURN

SUBRJUTINE ERAL KUMB)
CALL TOPLIN
WRLTENS, 100) NUmD

100 FORMATCIHO I34C M ) ZYX THE A3, * ARGUMENT TN THE CALL DIES MOT MA

IVE THE CORRECT NUMBER OF WALUES. EYECUTLON TERMINATED TN SUBRJHTIN
YE CABTH//Z1X 13H1He Y)Y
CALL wLrBCK

CALL EXIT

SUBRJVLTINE QSum

EFLEXPLETY OTALC Y)Y = DYAULJ) + HA
QLI = QUIY » HASLTC-TUIN)

GL = HAS{TC-T{I¥eTINC

SUMBL = SUmAL ¢ B0

TLAM = POLILANDA TL )1}

Pul = PO*ERPLLLAM/AVALTO-TZ Dot TC S 0=-TO3/C TL ) )=T2 JoCONY )}
LL =44 + ¢

EXTILL) = PUI

DRl = HAZCPC/PColPV-PUE B TING

il =1t « 1

EXTOLLY = D

SUmUL = SUMaL ¢ DWWl

RETURAN

END

[ 135 ]

as=1

Casin
CABIN
CARIN

 TABIN

CABIN
CABIN
Canln
Tasln
CARIN
CABlN
Canln
CARIN
CABIN
CMIN
CARIN
CAbIn
CABIN
CARIN

- CABIN

Capin
LARIN
CARIN
CaBin
Casin
CABIN
CARIN
CABIN
CABIN
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DELETE CRLUMN NPR
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CRPRSS
CMPRSS
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SUBRJUTINE CNFAST
AN EXPLICIT EXECUTION SUBRJUTINE FOR STNDA - Flatranx v
THE SHIRT PSEUDI COMPUTE SEQUEKCE 15 REJCVIRED
MIDES W1TH CSG BELDW DTIRE] RECEIVE STERDY STATE S2LUTION
W) BACKING UP 15 DINE GR ALLOWED
IRCLUEE Comm, LEST
INCLUCE DEFF, LTST
TFLRANES I, LE, 0 KNS = |
TFLCONCH),LE. 0. ) SONIBY = 1.
TFOCONCIY.LE.O. Y CONLYY = ),
LIF{CONCIBILLELD.) GO T 599
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E.D
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1E = WTH
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NN = KND+)

TPRINT = CIN(I DY

TSTEP = COkC(21} !

T5uM = 4.0

IFLCONCEIIeCONC 1B Y. GT.CONDI Y CONCREY = CINCDI-LINENDY
IFCTSVEP.GY.CONCBYY TSTEP = CIN(R)D
IFCTSTEP LY. CONC2Y )Y TSTEP = CONC210e1,090001
TFUTSOn+TSTER-CONC 18 Y)Y 20,25, 1% M
TSTER = CONC1B)-TSUM

BJ f) 25

IFCTSUM+2 O«TSTEP,GY.CONC1B8 D) TSTEP = O.5«( CING 19 )-TSUMY
CONE2Y = TSTEP

CONT1Y = TPRINT4TSUMTSTEP
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0D 30 1 = 1,NND

el = 6.0

LE = lE+]

N(LE) = 0.0
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D3 35 I = NN,NNC

Q1) = 0.0

CONTINUE

Kaktt2y = 9

CaLl ¥ARBL!

IF{XONC12).NE_O) GO T 10

IFIPASS.GT.0.) 6] TQ &%

PASS = 1.0

CONC LY = TPRINT

CoNt 2} 2 0.0

LALL JuTCAL .
CONCIY = TRRINT+3STEP

CaNC2) = TSTEP

Nz
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DJ A5 [ = 1,MMD

LE = IE+I .

ENCLUDE WARD, LIST
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CRFAST
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ENFAST
CNFAST
CKFAST
CwFasT
CKFAST
CNFAST
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L6 = FLBCS, L&, NSRICILD)
IFLLE ER: 00 6D T 8%
LYA = FLDOZ2Z, 1% NSQLL I DY
INCLUDE WARG,LIST
EFLFLLCY, B NIDMUDLY . EQ.O) 62 T 33
T = Tttt 0
T2 = TILTA)ent0. 0
BY = BILE Y+ TLeTheT2uT2 el TLoT2}
[ O]
BY = GILB)
Q0T = GV TILTAY-TLI D)
Qriy = RIIY + QDT
TILED = TALE GV
CFLLTAGT NND. QA FLD(2L, I NSQLE ST D EQ. 1Y 6D T &5
LEA = JE+LTA
WLER) = TILEA)+GY
SILTAD = QILTA)Y ~ QDDT
IFINSALCIIIGT. 0 60 T3 5O
CONTINLE
CxXm oz 1. £
TEGM = 0.0
03 195 T = L, NND
LE = LIE«T
T1 = CLIWARLE)D
T1FUTL,B6E.CXR) 6D TO 90
tem = 11 '
KOMNi25) = ]
IF(TSTEP.GT. V1) 60 T3 95
TL = TOL) + TSTEPSRLIM/C(L)Y
§0 T 100
T = LY » TIeDIWCCT)
T2 = RASITI-T(ED)
Tty =1
JFET2.LY,.YCGMY 6D 1O 105
TCGM = T2
SONCAS) = }
LONFINUE
CONLIS)Y = TLGm
CONCIT)Y = Ok
IFCCKM.LE.O. 1 62 T) 9%¢
IFONNALE.O) GO TD 160
LAT = MIN{S)
OAMPN = CANL9Y
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03 150 1 = 1,LAX

KOwC291 = 4

RLY = 0.0
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41t = 12

D0 145 L = KN NNC
sumC = 0.0

Sumly = 0.9

IFCT.E1.1) 6O T3 4000

INCLUDE VRQZ,LIST

o= 4

L6 = FLOCS, 16, NSITE 1 1Y

LTR = FLDL22,1%,K5914 001))

1FCI.GT. 1) GO TJ K050

INCLUDE WRG2,1150

THECH FJA RADIATIIN CONDULTIR
IFCFLDE3, 1, NS01C 1 1).EQ.0) B3 T2 1S
f1 5 T(LI*NED.D

SNEW
%=1

NEW
n-]

sREW
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*NEW

se=
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CNFAST:
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CNFAST:
CNFAST
CMFAST
CNFAST
CNFASY
CHFAST
CNFAST
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CNF ST
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ENFAST
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ENFAST
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BY = GILGIstTLeTio T2 2 incTlor2) ~ "'
€3 T2 120

&Y = G(LG)

T2 = TLLTA)

SUME 3 SUMCGY

SUNCY = SURCYeGYeTY
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IFCNSAC1I1D.6T.00 6 12 110 .
TL = DAFPNLSURCY+ILL 33/ SUNCODARPDTIL )
T2 = ABSCTLLY-TLY

LFLRALE.GE.T2) 62 T 1w)

ALY = T2

KINL3F) = L

MLy 11

CINTINVE

IFCRLT.LE.CONEI9DY 6D T 158

CONTINUVE

Cani3%) =z ALY

CALL VARBL?2

CONLLYY = CONT LD

TSUm = TSUMTSTEP

ISTEP = A

IFUTSUM LT CONGC L)) 6D TD 10

TPRINT = TPAINT+TSUM

CALL QUTTAL

TFLCONG L 1o ). 000001 AT.CONCIII GO T2 S
NTH z IE ‘

NDIm = KLA

RETUAN

WAITECH 8BS}

&) T 1000

WRITE {6,888} .
6D T3 1000

WRITELS,887) NDIR

€0 T2 1000

MRITE (4,888)

63 T3 1099

VRITE(S,B889)

CALL JUTCAL

CALL EXIT

FOAnatiasH ENFAST REQUIRES SHIRT PSEUDI-CIMPUTE SEQUENCE )
FIARMATC 22H C/SK ZER] R NEGATIVE)

FIAMATI 18,204 LOCATIONS AVAILABLE}

FIAMATI 1OH N2 DYIMEL)

FIAMATOLSH N2 QUTPUT INTERYALDY

END
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WAITE(R, )Y
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REWIND KT

TFUMTARE.GT.0) 63 T) 7

NTAPE = -NTAPE

READIS, 8 CXSTARTOL 3, MSTIFCL Y, 121, NTRPED
FORMATL {AF5 .3 )

TUNTTI=TONIT-)

02 3% L=1,NTAPE
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N=0

I=L+INIT)

REWIND I
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LFCTIFE 24

IF{TIPFE-XSTARTLL Y21

IFCRSVOPCL Y RRT, 27

IFCTIRE-XSTOPCL Y02T

TIFE=-TIME

TFLL-NTAPE33,30,33 -

LE )]
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ETImE=TIME

WRITECKY ) TIME (DATA(KY K=1 NTITAL}

IFAN.ED.O) WALTECE, 31 TIME,L

FORMATI13Y FI0.5, 2¢H HAS BEEN LJADED FAIM TAPE 121
N=1

1ECTIrED, 21,21
END FILE XT
BEWIND KT

REWIND |
WRETE{ &, 360, XTIME

1 ON KEw TAPE/Y
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COrBIN

*NEW
sNEW
*NEW
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LLE |

aNEW
*NEW

oNEW
oNEW
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CorBIN
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COmBIN
CIrBIN
CanBIN
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COmBIN
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LomBIN
CoMBIN
ComBIN
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COmBIN
LOmBIN
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SUBRIUTINE CONDTICNLILY

DIFENSEIN MLDSL DY
COPAIN FARANY 7 NDATALL)

ComIN TERP 2 T (1)
CAmeON FLIND £ G EDD
CORMON JFTACING EONT LD
CONMIN FOIMENSS KNL, “KhA, NNT, NGT

IFCRIDINLDCCYD,8) ER. 0) GO T 20
CALL TOPLIN .
WRITECS,T0) NLQCLY)

10 FORMAT(TEHOs ¢ o INTQRRECT NUPBEA OF ELEMENTS INPUT T CINDTL-#2A

1 CONDUCVION DATA, IC = 15, TH e & s}
CALL WLKBCK
cAaLL EXIT

20 1€ = NLIC()
03 189 1=1,1C,0

L1 = NLQCEL 1D
NLT = NLODUIe2D
MTLAE = NLOCI+3)
RTERP = NLQCU Tt ;

LFING .GT. KGT) GO T2 a0
IF(NLY .LE. NNT) GO 7O BO
a0 TALL TOPLIN
WRLTECE, 600 CNLICI [+dD,0=1,0)
&0 FORMATISSKGe » v EAAQR TN CONCUCTION BATA INPUT T3 CINOVL
Y 77 SHONG = Ta, BH NLT = IS, BM ATIFE = 16, SH STERP = 14)
fALL WLKBCK
CALy EXIT

20 CALL DIDEG'CCONCY )Y, RDATAIKTINME Y, FYIFEY
CAtL DIDESICTONLY ) NDATALNTEMP Y, FTENMP }
G{NGY = FTIREsFYENP

100 CORTINUE

RETURN
END
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CINDT)
CIneT
CINDT1
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CONDTY
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CONDTR
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CINDTL
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SUBRJUTINE CONDT2{MLDC)

BIRENSION NLOCEL Y
COrPdN FARRAY £ NOATRILD

COmaN JCOXD 7 B (1)
TOmAIN ZOLRENSS RNO, NNA, KNT, KGY

EQUIVALERCE {NTEMP FTEMP)

TFURITONLOCLL YL, ) LEQ. 01 63 T 20

CALL TIPLIN

WRETECE, 197 NLOCEL )

FIRFAT{JBMOe » » INCIRRECT NUPREA OF ELEMENTS [NPUT T3 CINDFZ FIA
L COINCUCTION OATA, I = IS, TH = o &}

CALL wLEBCE

CaLL ExIT

1€ = Mg

03 109 I=1,1C,3

NG = NLOCCI+1)

NTIPE = NLQTCI+2)

KTERR = NLOCLI+3) ’
IFCNG LE. NGTD GD T BD

CALL TQPLIN

MRITECE,B0) (NLOCCT+)), J=1, )

80 FOANATIS5HO« + o ERRIA IN CONDUCTION CATA INPUT T) CONDTZ + 5 »

L #7 SHONG = In, BH ATIME = 14, BM FTEPP = §11.8) .
CALL WLKBLK

CALL EXIT

CALL DIDEGLCCTNG | )}, NDATA(RTIME ), FTIREY

E(NGY = FTIMESFTEMP

100 CONTINUE

RETURN
END
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Caxot2
CawDT2
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CoNDY2
Conpr2
LoNDT2
CIK0T2
Lannr2
CINDT2
CONDT2
ConDT2
CanpT2
Conpt2
[ L)
CoNOT2
Can T
LonoT2
FongT2
Conot2
fanoT?2
CanDTR
CoNDY2



62-v

Lﬂvl

- o=
(a2 N K N B Ty R
[ R

-
&, N
. 4 oa

15,
ié.
17,
18,
1%,
0.
21,

23,
2,
25.
26.
2T,
r6.
.
10,
M.

Bt

13.
L
¥,
.
.
39,
19,
a0,
al,

"3,
an,
s,
ag,
ar,

9,
50.
51.
LI R
LEB
84,
15,
LIS
5f.
8.
59,

Lonvy "quv! Nyl Canvl Cakv Cdnvl Loyl Canvl

t

SUBRDUTINE CONVI(LLOC, MLOC,NLITY '
LOGICAL LEP, LMY, LTC

DIRENSIIN LLOCULY, ALOCTTY, NLOLCY)
DIRENSTON RDATACLY

COMMON ZARRAYZ NDATALL)
COmmON TERP £ T {1}
COmmIN /LOND 7 & {1}
COMMON /DINENS/ NNO, NNR, NNT, NGT

EOULYALENCE (ROATA,NDATAY . ‘
EQUIVALENCE (KAHT,AHT), (NI,X), (NFI,FY), (NF2,F2)

CATA MAX] /650007

IFELLDCLY) LEQ. 8) 6D T2 20
CALL TOPLIN
WRITEUG,10) LLO011)

10 FORPATCTIHO® o « INCORRECT NUMBER OF ELEMENTS INPUT T2 CINVY FIR
IFLQW BATA, EC = 15, TH = # o3
CALL WIXBCK
CALL EXIT

'

20042 = LLOCCRY
LT = LTy

IFCNDATALL2Y (6T, D) GO TO 40
CALL TOPLIN
WRITECE,10) NDATACL2) ;
30 FORMATCT2HO= # » INCORRECY NUMBEA OF ELEMENTS INPUT TJ CONVL FOA
LFLOW RATES, 1C = 15, TH w = »)
£3 T 80
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CALL EXIT
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CALL EXIT
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LEP = . TRUE.
NCP = WX

CoNvy

{
r
|
t

JEawn
1 i

CONvE
Lonve
CONYY
convl
Convi
tunvi
tonyl
ToNvI
ToNvI
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(18

85,

e8.

[

83, 86
.

To. a8
Tl.

T2.

1.

n,

15, ”
Té.

Ir. t
T, »
", .

20.

L) ”
az.

43.

an,

a3, [

4. 104
ar,

LIS

8.

0.

n.

9.

7.

94,

5.

9%,

9.

98.

3.

105,

101. 110
102,

101, 120
104, 1549
105, 180
106,

107,

108,

104, c
110, 110
1.

11z,

113,

1is,

115,

114,

117,

e,

[RED

120.

1214,

12,

-

By TadN, ., . P
LCP = FAMLSE. . P

[ 3 S

WX = ALOCEAND iy
IFENX LLY. & LOR. NX 6T, mAXL)Y 62 TO 88

LM 2 LTRUE,

R=y = WX

ED TO 8B

Lny FRALSE.

xni H

L} MLJTLS )

TFONX LT, 1 JOA. WX .GT. MAXT) 60 TD 92

LIL = _TRUE. .

NTC = NX

6d Td 94

LTC = ,FALSE.

W =1

woa oy

TFUAJOCRLACC LD, @) Q. 03 G2 T3 100

CALL TOPLIN

WRITE! 6,950 NLOCTL)

FIARATCTTHOs » »  INCQRRECY NUMBER OF ELEMENYS INPUT T3 CONVL FIR

J1CONVECTION DATA, T = I5, TH s » »)

CaLL wixBgx

TaLL EXIT

1€ = NLOCH1D

D3 220 I=1,1C,8 !
L1 = HLUCtI+]}

KAHT = NLOC(I+2)

ITUBE = NLILCI+D)

NFL T NLOTET+4)

STYPE = NLOCUI+5) '
nx z WLOCCI+6)

NF1 = KRLACUI+T)

RF2 = NLJQTLI+B)

LIYPE = ITYPE®L -~ 5

LFUNG -6T. NGT)Y GO YO 110

TFENFL LGT. NNT)Y G T 110

IFLITUBE LGT. NDATAILZ)Y 6D T3 110

LFCLTYPE (LT, NDATALLT)Y 6D T2 170

CRLE TOPLIK

ERETECH, 1200 L

FOAMAT{5an0« « » ERAJR IN CONVECTION DATA INPUT TJ CONVL e & »)
WRITECE, 100 (NLQCUT+) ), J=0,8)

FOARAT(SHONG = 1%, &K ART = G13.8, BM [TUBE = Iw, &H NFL = 15,

L BH ITYPE = Iv, &M X = GI3.8, SH F1 = G13.8, SW F2 = G13. &)

ChLL W1 KBCK
CALL EXLT

LTYPE = L7 + LTYPE

WP = RCATRLLTYPE)D

€58 = REATAILTYPELL)

IFLLEP) CALL DIREGICTENFL ) NDATACNCPY, £P)

IFLLRU) TALY DIDEGICTONFL Y, NCATACNMU ), XM )

TFCLTC) TALL DICESICTONFL ), NDATRINTLY, TC) .

RE = %, QeEB5 ROATACL2«] TUBE ) )F XML /WP =NEW

PR = ¥MUaCRSTE se-1
D 2 & 0sl3A0P

JFLAE .GT. 2800.0) 0D T3 189

TERP = Y/LSREFPR

H oz TOFDAU3 E4vF] +(0.015EwF2/LTERP4D DIS«CRRTITEMR 11D
63 T} 295

Canvy
Cawvl -
Cnvl
CONYL
£oRvL
CoNYlL
TOoNYL
CONYY
LONYL
tanyl
camvl
Cianvl
LTS
TNyl
Convy
Canvi
CONYY
CONY]
Cinvl
CONYL
CiaNv]
Canvl
Cinvl
Lanvl
CONV1
Canvl
Convi
CoNvl
1L L]
LONYL
CONV]
Convl
LNVl
Convl
Canvi
Conyl
CINV]
CaNv]
LONY)
COoNvY
Canvl
Tonyl
TNVl
Canv)
Convl
LNV
ToNV)
Canvy
CaNY)
CaNY)
Conv] |
Cnvl
LNV
tany)
CaNY]
LNV
vl
tanvt
CaNVY
canvl
canvl
LNV
LINVY



LE-v

2s,
125,
126,
17,
128,
129,
130,
131.

189 1F(RE .LT. £n08.00 €D T3 198 N Fot

Wz D.02YTCAD+REw JeCRATIPAY

6Y YD 200
190 W = O, L16+TC/DCCRRTCRERE )-125 9 1«CBATLPR)
200 GEHG) = HeAHT
220 TONTINUE

RETURN
END

Lty

(o)

f.00

convl
Canvd
convl
tonvl

Teanvl

convl
CoNvL
convi
Tyl



2e-v

",

",
.

13,
(LM
15.

it
18.
LL
20,
n.
.
23
24,
15,
T6.

.

28,
2%,
30.
n.
5.
3.
I,
5.
36,
1.
13,
1%,
a0,
..
a2,
3.
4s,

. Wb,
At
LLE
LI B
L1 8
5.
52.
LES
L H
5.
LI
L 18
58,
5%,

Tonv2 . C2NvE CoNv2 CoNv2 CaNv2 Conr2 Convl cany?2 Cawy2

¢ rore

* ¥
SUBRJUTINE COMVZCLLIL,PLOC, NLACEH - *
LOGICAL LCP, LAY, LTC

BIMENIION LLOCLEY, ALOCEYD, MLOC(L
DIRENSION RDATALLY

CORMIN /7RARAYS NDATALLY
COndR TERP 2 T ty
Camman 7COND / 6 {1
COmmdn JDIRMENSS NAD, NNR, WNT, KGT

EQUIVALENCE (ADATA,NDATAY
EQUIVALENTE (NAHT, AKT), (N X}

BATR MAXI 2450007

TFALLOCEL) .EU. #) €D 12 20
CALL TOFLIM
WRITECS, 100 LLOCI 1)
A0 FJRRATITIHO + » INCORRECT NUMBER OF ELEMENTS TWPUT Td CONV2 FOR
WFLOW OATA, IC = 5, TH = & »}
CALL MLKBLK :
cALL EXIT

20 L2 = LLOC(2)
LT = 110047

IF(RDATACL2Y ,GF. O} 6D TD w0
CALL TORLIN
WRITELS,30) KDATALIL2)
30 FORMAT{T2HO® & @ TNCORRECT NUMBER OF ELEMENTS INPUT TD CONVZ FOR
EFLOW RATES, IC = IS, TH » » #}
60 10 &9

80 IF{ROCNDATACLT), &) LED. 0) 6D T3 TS
CALL TOPLIN
WAITECE,50) KOATAILT)
80 FURMAT(77M3s » o INCIARECT NUMREA OF ELEMENTS [NPUT TJ Cawvz Faa
1FLULID TYPE DATR, IC = {5, TH % & =)
S0 WALTEDS,T0) tmLJC(I), 152,
70 FORMATISHOAL = Ib, 6H APR = 14, EM AGF = T6, LW AVFE = 18,
1 TH AIFR = 16, &M BFT = 183
CALL WLKBCK 1
CALL EXIT .

TS IF(MLOC(1) .€0. 57 60 T3 6B
CALL TOPLIN
WRAITECS,76) ML OC() ¥
Té FORMATCTOHOs » v  IACIARECT NUMBER OF ELEMENTS [NPUT T3 CaNv2 FIR
AFLUID PRIPERTIES, IC = 15, IH + o o)
£ALL VLKBCK
CALL EXIT

PN = FLOCE DY

IF(NT LT, 1 .0A, NX 6T, PAXI) GD T3 B2
LCP = TRUE,
NCP = Nx

tﬁﬂft

Cnv2
Canvd
Lasv2
CanvE
Camve
romve
Loy 2
Conve
Conve
Conv2
Lonv2
tanve
CaNv2
CINve
Cany2
CONY2
CONv2
Conve
Canv?
CaNv2
CaNy2
CoNv?
Conv2
conve
Conv2
Conve
CONv2
Canv2
CONY2
tONY2
Conv2
Cany2
Cany2
Canv2
CoNV2
Conyz
LanNv?
(L TF
CONV2
CONvR
CoNv2
Conve
ComyY2
CaNve
Canve
Ciny2
CoNve
CINV2
CONv2
CaNV2
CaNv2
CaNv2
CINY2
Canvz
CoNy?
LNy
fonvz
Conv2
Conve

}
7



£e-v

0.
[
2.
43,
(LN
b5,
e,
[ 18
(1N
",
Ta.
.
1.
1.
Ta,
75,
Ta.
11,
T,

9.

80,

n.
K1,
[ L
85,
Be.
T,
(LI
",
0.
n.
”.
1.
",
LI
%%,
LI
LR
.

100,

101,

152,

101,

108,

105,

106,

107,

108.

109,

110,

1.

112,

"l

s,

1s.

118,

Hr.

1a.

119,

10,

.

122.

a2

[ 1
L1

”

"

L1

100

120
150
180

200
ny

&) TY &v

LCP = ,FALSE.

o =X

N1 = R 0C(a)

IFONT LT, 1 DA, NI .GT. MAXTY BD 12 Bé
tru = (TAVE,

kg = KX

B3 TO 08

LAY = (FALSE.

LI

NX = PMLOCLS)

TFOnE LT, 1 .08, WY 6T. mAXD) B3 T2 92
LTL = . VAUE.

NTC = MR

6) T3

LT = FALSE.

1€ =

IFIRIDINLOCILY, 60 LEQ. 0) 6D T 109

CALL TOPLIN

WAITELE,55) MLt

FIRMAT(ITHO» » » [INCIRRECT NUMBER JF ELEMENTS INPUT TY CINV2 FJA
VCONVECTION DATA, 1€ 2 15, TH = » =}

CALL WLXBCK

CALL EXIT

IC = NLAC(T)
02 220 1=1,0C.4
NG s NLQCIL+1)

NANT KLOC{I+2)

ITURE = RLOCCT»3D

NFL 3 KLDC{I+n)

ITYPE = NLDDL1+5) '
RHST = NLOC{I+6)

LYYPE = JTYPEeS - &

IF{NG 6T, WGTY B3 T) 110

IF(NFL BT, BNT) G2 10 110

IFLITUBE .GT. MDATATLZ)} G T3 110

IF(LTYPE .LT. NDATALLT)) GJ T3 170

CALL TJPLIN

WA{TELS, 1200

FOAMAT(S4HOY » « EARJA TN CINVECTIAN DATA INPUT T) CINVZ » » =)
WATTECE, 1800 ENLDCI 141D, 0=t , 6}

FOAMATISHONG = 19, 6 AHT = G13.8, BH ITUBE = [, &M NFL = 5,
1 84 ITYPE = I&, TH ARST = 16}

CALL WLEBCK

caLL £XIT

LTYPE = LT + LTYPE

WP = ADATACLTYPE)

C5k = RDATACLTYPE+])

TF{LLPY CALL OIDEGI{T{NFL) NDATACNCPY, CF) . \
IF{LAYY CALL OIDEGL{ TINFL ), NOATRINMU Y, 21D

IF(LTC) CALL DIDEGILTINFL Y, NDATAINTC)Y, TE)

RE = &, 0eARSTADATALL 2+ ITUBE §)/XML/UP L1147
PR = ¥MUaCPITE - mmae]
B = ®_D+[SA/UP

CALL RIOESI{AE ADATALNKSTY ST

M = TCrD+AESCRATLPRIAST

GENGY = WeRHT

CONTINLE

RETLAN

© CONv

Canvl
comve
CoNv2
CONY2
Conve
ConvE
CoNve
CONY2
[GL1E
[T H
CanvE
Camve
CONVE
Canve
Canve
Canv2
Canv2
Canve
Cianve
Ciany2
CaNV2
Tonv2
Cinve
tony2
Ciny2
Conv2
Ciny2
Ciany2
Cinve
CONY2
COnY?
Cdnve
CONV2
CoNy2
CONY2
CoNv?
Conv2
LONY2
tonv2
Conv2
CONV2
CONV2
CONVZ
CONY2
CONVE
CoNv2
CoNvVZ
CQmv2
CINY2
CaNVZ
Canv2
CanvZ
Canv?
CoNVE
Canv2
LaNv2
Canve
LaNY2
Canv2
Canv2
tivve
CoNv2
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14,
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P b
N
Fa

N~
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. 4

- N ]
(TR NI Rt
e d 4 e owoa s

L ke o Gk LD
W o O M Ak A e

.

CONYY - CONY) Convd (115 ] TNV} Canr) Canvl Canv) Conv3
' i

"o

o

L

[ T R P TR SR

SUBRIUTINE TONYXO ML IT NLACHY

OTMENSTON RLJCCT I, NLACCTD
DIMENSIIN ROATALY)

COMMON JARRAY/ KDATA{L}
CammdIN FTERP 2 1 o
CImmIN COND 7 6 )
COARIN DIMENS? NND, NNA, RNT, NGT

EQUIVALENTE CADATA NDATAY
EQUIVALEREE CNAHT, ANT )

.

DATA PAXT #6%0997

TFEALICOY) (EQ. &) 6D YO 20
CaLL TOPLIN
IFLLLACEL) (EQ. &) B T3 29 sNEW
10 FOAMATCTING & v [NCORAECT KUMBER OF ELEMENTS INPUT T CONVI FOR s
IFLOW DATA, IC = 15, TH w & w}
CALL WLKBOK
CALL EXIT

20 L2 = MACDY
AT = mLOCIT)

IFINDATACLZY 6T, ) i 7D 80

CALL TIPLIN '

SRITELE,30) NDATALL2)
30 FORMATC?2K0s » » INCORRECT NUMBER OF ELEMENTS TNRUT T3 CONYVI FOR

IFLOW RATES, IC = 15, TH = » 2}
&0 WALTECS,T0) CLALICLT), [=2,T)
T0 FORMATISHOAW = 14, &H APR = 16, &1 AGF = |6, &M AVF = IG,

L TH AIFR = 16, &H RET = 14)

CALL KLKBCK

CALL ExIT

90 IF(MIDONLICUD 3,40 (EQ. 0) GO T3 100
CALL TOPLIN
WRITECE, 90 NLICCT)
%0 FORFAT(TIKO® & » INCOARECT NUMBER OF ELEMENTS INPUT T3 CONV) FOR
TCONVECTION DATA, TC = 15, TH » s »)
CALL MLKBCK
CALL EXIT

100 IC = NLOCET)
00 229 t=},1C,%

NG = RLACE L+l
NAHT = NLOCIL+21}
ITBE = MLACIE+D)
MHW = KLJCA e

IFUNG JBY. KSEY GROTO HID
IFLITUBE (LE. WDATA{L2)Y 63 T) 17D
LD CaLt TapLw
MRETECSH, 1230 (NLOTET)), 221,40
120 FOArAT{SuHTs o » ERIDA IN COINVECTIIN DATA INPUT T3 CONVY o v o
% FFOSHOND 2 4, &M AMT T G13.8, EW ITUBE = f&, &M aWu = [5)

it Cawyy
L

¢
¢

conyl
taNvd
tonyy
Convl
CiNYY
Convy
Canvy
CINVIY
CINYY
CINv
CaNv3
CINVY
CaNv
[ 1L T8 1

©Comv

[ LR
CONV]
CRONVY
Conv)
CONYY
LNyl
CONYI
CINY]
LNyl
Canv3
Canvl
Canvl
[ LTk )
CaNVY
COnvY
Canvl
CONV]
CONY]
CONVY
CoNvY
CONV]
tanvi
Canvi
Canv]
canyl
Caxv)
Cowy3
Comvl
[ALTA]
CoNvV]
Canv)
CONY]
Canva
CONY]
Convy
CoONYd
£anvl
Canyl
[ LT ]
[ ALK ]
Cakvl
CaNY
[SLTE]
Convd
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4

CALL WLNBZK
taLL ETIT e it
170 CALL DIDEGICADATACLZSITUBEY, NORTALNHMY, WY
200 GIKGY = MeaHT

220 CONTIRUE

RETURN
END

P osway

CoNva
conyd
CONYY
Canvl
tonyy
LaNVY
CoNvy
COnv3
[l k]
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BaL

FLIBAL - FLOBAL Y FLOBAL™  -FLORAL ' ' FLOBAL  FL294L FLDBAL
SUBRDUTINE FLOBAL{KPRN, L1A,WI%, KPE, NP, FROF, Bl ) st
¢ St el
LOGICAL LWP, LIFR, LAR, LDP, COP
LOGICAL LPR
4
OIPENSION ROATACL)Y, EXT(1)
€
COMMIN 7ARRAY / NDATALT)
CIPmON /FDATA /12, L3, Lw, LS, L&, LT, LB, LY
COmmIN ZFOATA 7 L¥P, LIFR, LAR, LOP
CaredN /FDATA / COP, LRD, NAD, RD, LRU, NPU, NM:, €C2
COMMIN ZXSPACEZ NDIM, NIM, NEKTL))
14
EQUIVALENCE (RDATA, ND/TAI, (EXT,NEXT)
4
c N
L20:NDATALLIN )3
L22 = NDATACLY4+2)
L2 = KOATACLI%+1)
L2 = NIn + 1
[ 4
¢
IFIL2Y .LT. 1) 6D TQ 402 ‘
LAG = KDATA(L2))
IFIL8D LT, 1) GO TD 802
c

T

IFCLVP) 60 T 530
510 WRITELS,520) NDATACLS ), NDATALLL4e1)

520 FORMATCTEHAs » v  INCIARECT WUMBEA OF ELEFENTS INPUT 1) FLIBAL FIR

b YALYVE POSETIONS, IC = IS, ™M » o » 77 BX I2HFIA NETWIAK A&

CALL wikACK
CALL EXIT

%30 00 800 J=1,180
LO1=NDATACL21+))
NY = KDATALLAT+1)

WTSI = NDATACLW1+2)
MTS2 = NDATA[LNL+3)
E = ROATAIL4L+T)

IFINY (GT. KDATALLS )Y 6] TQ %10

IS0 = ROATACLS+NV}

TFC.NIT. COP) GO T) swb

R¥S) = 0.0

Rvse = 0.0
SH0 IFINTSE LT, 1) 62 T 540

IFUNTS) (GT. NDATATL2)) G2 T2 599

RYS1 = RDATALLZ+NVS1IsE/XS1/X5)

ROATATLYNTS) ) = 1.9/0), 0FRCATA(LANTS] 10aV31 )
560 IFENTSZ AT, 1Y G2 T) 210 .

IFONTS2 .GT. NDATACL2)) 63 T2 99

52 = 1.0 - ¥51

AVS2 = RCATAIL2+RIS2WESI52/X52

REATALLA#NTSE) = 1.9/01.0/30ATACLUSNTSZ 1+AVS2)

§TO IFC NXT, TOPY GJ 12 &£90
CALL LINECKL 3}

WRITECE 5801 KY, E, ¥51, NT3H, RAW31, NT32, Av5?
T2 FoARAT(/ 1Y Twiy 3 119 | 3 tes
L SX THISy = GI3.B, oYX THRTS1 = 115, P31 Teiy;)

e nfe|

FLORAL

Ayl
ETLN

i

ey
av=)

SNEW

T

L

|

FLOBAL

FLEBAL
FLUOMAL
FLoAAL
FLOBAL
Fi0BAL
FLOBAL
FLoRAY,
FLOBAL
FLIBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLaNAL
FLOBAL
FLdsaL
FLODAL
FLOBAL
FLoeaL
FLOBAL
FLOBAL
FLOBAL
am
FLOAAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FL8AL
FLIBAL
FLOBAL
FLosat
FLOBAL
FLIBAL
FLIBAL
FLaaL
FLOBAL
FiLdoaL
FLOBML
FLIBSL
FLOBAL
FLIBAL
FLOBAL
FLOBRL
FLomay
L0801
FLdBAL
FLIBAL
FLORAL
FLadBaL

FLIARL .

FLisal
frosaL
FLOBAL
FLlBAL
FLQOBAL
FraaL
FLIBR|
FLIAn
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8¢~y

8.
(19
2.
£).
.,
(]
s,
&7,
L1
49,
To.
Tk,
.
11,
T4,
15,
Te,
LLS
Ta.
T9.
eo.
Bl.
B2.
£,
.

85, .

8.
er.
a8,
LLN
.
.
2.
.
",
5.
%,
LIS
.
9,
100,
101,
to2.
103,
the.
105,
106,
197,
108,
109,
1149,
1.
112,
ni.
LILM
5.
k6.
1T,
tie.
e,
129.
121,
122,

2 Tx IMNTS: = Bt0 , B THRVSZ = G1Y.A )

6} T

J 800

-
590 URITECS 59%) KDATALLIN+LY, WY NT5), KTS2
%5 FOANATCSTHOs o » ERRQR N VALVE DATA INPUT TQ FLOBAL FOIR NETWIRK

e s & 2} A1 AHNY = 15, TH NESL = 15, ¢ NTS2 = 15)

NPRNSINPRN+11/2

+ NPRN & |}
+ 1
+pe]

* 1

+ NPRAN & |
+1

+ NPAN ¢ 1

EFUNDIN _GE. NTH-L2541) 6D TQ 410

18, T
CALL MLKRCK
TALL E3IT
c
[
600 CONTINUE
t
c
42 A=
NiH = NTH
L26 = ATH
NIM = NTH
L2Y = NTH
NTH = WTH
L28 = NTH
KTH = KTH
[ 4

NEED = NTH - NOIm -L25 + 1
CALL TOPLIN
WRITECE E05) NEED, NDATA{L14+1)

&05 FORMAT(EIHOw » »
10ALANCING LUBRIUTINE

2TROAX A6
CaLL wLKBCK
CALL EXIT
[ 4
$10 0D 620 1-L25,NTH
MEXTI]) = O
820 CONTINUE
4
REXT(L26) = M+ 2
NEATCL26+1) = NPRN
KEXT(L26+27 = NPRN
WEATCL2T Y = NPRN
t
NEXT(L28) = NPAN
00 622 J=1,NPRN
NEXTLLZB+3) = NENT(L2S5+})
£22 CONTINLE
€
€ ASSEMDLE COEFFICIERY mATALN
[

00 825 J=4,120,5
K=Lle+]
NTB = NDATA{X )

NERM
NTQ
NR
NC
NANA
NANE
NENC
&F

monon

[T TR Y

NOATA{X+1)
NDATALK+2)

AIND (NFRA,NTD)

FAXD {NFRM,NTY)
(NR*FYeNRIZ & 2
{KC-LIoNDS2 « NR ¢ 2
(NCHRIeNE/2 ¢ 2
ROATACL%+NTR Y

EXTOL26oNANRY = EXFCL2E+NAKRY » GF
EXTeL26oNANCY = EXTCL2E¢NANDY - GF
EXYTEL24NIND Y = EXTCLZE*NONDY » GF

25 CONT

1NLE

THSUFFITIENT DYNAMIC STORAGE AYAILABLE FOR FLJW
e 2 % f) BX SHSHIRT 15, 27W LOCATIONG FOA NE

FLOBRL
FLOBAL
FLOBRL
FLIBAL
FLaBAL
FLOBAL
FLOBAL
FLOBRL
FLOBAL
FLAOBAL
FLOBAL
FLaBAL
FLJBAL
FLOBAL
FLdBAL
FLJBAL
FLOBAL
FLannL

" FLOBAL

FLaBAL
FLQ8AL
FLOBRL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLO®AL
FLOBAL
FLO#AL
FLOBAL
FLOBAL
FLOBAL
Fropat
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLIBAL
FLOBAL
FLOBAL
FLBAL
fLiBaL
FLOBRL
FLOBAL
FLOBAL

T FLdBAL

FLIBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
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3. TT O UHFUUNAT, €3P) BD TO 430
124, CALL LINECK{2)
125, CALL BENJUT(L,Y,0,*ORATAIX BEFIRE REDUCTION')
e, CALL LIKETKL2) "
121, TALL GENJUTIEXT(LZ8+1%,1,NEXTIL2) ,'OPAESSUAE NIDES')
128, tALL LINECKE2T
129, CALL GENJUTUENTC(L26+Y), Y, NEXT(L26)-2, '0COEFFECIENT PATRIX")
110. CALL LIKECK(2D
131. CALL GENJUTLEXTCL2T+L), 1, NEXTEL28) ,*CRAIGHT MAKD SIDE+T
132, t
m. € IMPOSED FLOW RATES INTQ RAS
A3m, t
115. &30 IFL_NIT. LIFR) GO TQ 430
136, 00 &80 J=1,KPRN
117, NPR = REXT{L25%)}
138, EXTCL27¢]) = ROATA(LL*NFR)
139, 880 CONTINVUE
LT R t
1. C INLET FLOW RATE INTQ RHS
122, t
ILEN 890 N = NPRAN
tan. 100 TFCHPT .LT. 1) GO TQ Tes
185, NIFNA = WPI
LTH CALL PRN(KEXT(L25),N,NIFNR)D
1T, IF{N .LE. KPRM} GO TO T&0
128, t )
149, NIFN = NPY
150, F20 CALL TOPLIN '
151, WRITE(6,740) NIFN, WORTACLIN+1)
152, Thd FORMAT(49H0v & » ERRDA IN LOCATING PRESSURE NQCE WITH IMPJISED FLO
153, IW RATE = » # 7/ 8X AHNQDE 15, 27H WAS NOT FQUNT FJIA NETWIAK ALY
158, CALL MLKBCK
155, CALL EXIT .
156, C
157, Ted EXTCL2T+RIFRRY = WIN
158, t
159, € SPECIFIED PRESSURES INTQ COEFFICIENT WATRIX AND RHS
[11-8 t
tat, T80 IFCL22 LT, 1) GO TO 340
12, IF{NDATA(L22Y (LT, 1} GO TJ Bud
183, L8t = NOATALLZ2)
184, 03 B20 Jzi,L40
145. NSPAN = NOATACL22¢))
16 CALL CRPASSIRCATACL JNSPANY, NSPRN ,EXTCL26+3),EITCL2T+T),
187, b NEXTCL28D, 58400
TR 820 CanTINUE
149, LPR = _FALSE,
170, AR = 0,
171, IFONPI) 920,920,848
1rz. [
173, BA0 JIFIKPY LT, 1) GQ 13 920
174, LPR = _TAUE,
175, APR = RDATALLIsNPD)
178, ROATACLIeNP]) = 0.0
1T, 855 CALL CRPRSS{ADATACLISNPIY, NP ERTILZE«I), EXTIL2T+1),
tre, ] NEXTLL200, 5050
179, B YO w20
100, 4
181, 850 NSPRN = NP)
18k, #80 CALE TIPLIN
18y, VAITELL,BR0) NSPAN, NIATRIL1b+D)
184, P30 FIAFATITCKOs s » ERAIA IN LDTATING PRESSURE NITE WITW PAE; wAf 50

185, , TECTIFIED = » = f/ BRY «HNIOE 15, 27H LA NJT Flung FIA RETWIAK AR}

ol
l'Ei'

7

SNEW

sNEW '

sKEW
wNEW
SNEW
sHEM
o=}

sNEW

oKEW
ohEw
eNEW
eNEW
=NEW

TeNEwW

whEw
*NEW
*NEW
shEW
or-§

o FLOBAL
C L FuosaL
LTI
FLOBAL
FLOBAL
FLOBM
FLOSAL
fLoBAL
FLDBAL
FLioaL
FLomaL
FLonaL
FLItAL
FLBAL
FLOBAL
FLies
FLOBAL
FLOEAL
FLOBAL
FLOBAL
fLORAL
FLaBAL
FLIRAL
FLOBAL
FLOBAL
FLIBAL
FLIBAL
FLIBAL
FLIBAL
FLoBAL
FLIBAL
FLIBAL
FLOBAL
FLIBAL
FLOBAL
FLIBAL
FLIBAL
FLIBAL
FLoBAL
FLIBAL
FLIBAL
FLIBAL
FLIBAL
FLdaaL
FLIomL
FLIBAL
FLIRAL
FLIBAL
FLIBAL
FLOBAL
FLIBAL
FL2BAL
FLIBAL
FLaBAL
FLIBAL
FLisaL
FL28aL
FLaBAL
FLOBAL
FLIBAL
FuLBBL
FLagaL
FL28a



op-v

:
i,

157,
t8e.
189,
193,
.
152,
193,
198,
19,
198,
197,
198,
19%.
204,
.
2.
L)
FLL
s,
278,
T,
o,
20%.
219,
.
2.
.
HILR
215,
HILH
nr.
LN
LIL S
120,
21.
2.
223,
129,
285,
126,
227,
228,
229,
1o,
.
2.
.
FSLR
T35,
[ 310
tir.
238,
19,
a6,
181,
42,
FLE N
24N,
LN
24k,
21,
Th8,

. t!
t

CALL wkack T ivopenr 1, a4 TR
! CALL EXIT " : 1 T CUY BE L ua gy
‘. DR Y . . ' fyy oty - fy oA
t‘auiLtl PRESSURE IMTO COEFFICTENT pQTRII AND RHS )
¢
€ SILVE FOR PRESSURES
c

920 nPRN = KELT(L29)
NEXT{L2¢) = FPRNs{PPRN*Y I/ » 2
NETTLL2641) = FPAN
NEXT4L28+2) = FPAN
1IFC.NIT. COPD GO 1D 910

CALL L TKECKIZ) aNEW
CALL GENIUTOL,1,0,*OmATRIR AFTER REDUCTIING
CALL LIKECKLZ) NEW
CALL GENJUTLEXTEL28410, 1, NEXT(L28] , 'CPAESSURE NIDES*) SNEW
CaLL LIKECK(Z) : aNEW
CALL GENJUTCEIT(L26+3), ) NEXT(L26 )2, "OCIEFFECLENT mATALIX) . aNEW
CALL. LIKECK{2) . sNEW
CALL BENIUTLEXTEL2790), 3, NEXTIL28Y , JORIGHT MAKD SIOE* ) : oNEW °
CALL LINECK(2) ‘ aNEW
30 CALL SYMSILOEXT(L26+Y),MPRN, EXTCL2T+1), 5159200 we=3
IFECIPY CALL GENJUTCENTIL27+10,1 NCaTiL28), {OPRESSURES? ) oNEW
€0 T t0e0 we-]

¢
1020 CALL TQPLIN
WREITELE, 1040 ) NDATA{LL1S+1) '
L0480 FORMAT{EIHOY » » ERAJA IN SOLVING PRESSUAE/FLIW EQUATIONG FOR MET
TWORK 46, TH & » &)

CALL WLKRCK ‘
NTH = L25 -} sNEW
CALL QuTCAL .
CALL EXIT

4

c

£ UPDATE PRESSURES

T

1060 DO 1080 J=1,mARN .

NPR = REXT(LZ8+D)
ADATA{ LI+NPRY = EXTIL2Te )}
L1380 CONTINUE

[ 4
C CALCULATE REW FLOW RATES
t
03 1120 F=4,020,5
L L1y ¢+ )
NIB = NDATALK)
NFRM = NDATALK+]1D
NTQ = NDATA{K+2)
KFAM = KEXTIL25+NFARM)Y
NTD = NEYT{L25+NTD }
TEMP = RDAFTALL4+NTB yo(RCATA{LI+NFRMI-ROATA(LI+NTIIY
WHTB = ACATAIL2+NTR)
fEMP = WNTB ¢ FRCFe( TEMP-WNTHAY
RDATRILZ+NIB)Y = TEMP
fumMx = ARAXLL ARSI TEPP/WNTR-),01,Curmx
[

TFL.NIT, COP) GO T2 1129

CALL LEINETRCD)

PNFAM = RDATALL3'NFAM) + RPR aNEW
PKTI = ROATALLI+NTY ) » APR NEL
KRITECE, 1102 KTB NFR™ KTD ROATACEL4+NTRBY, PLFA”. FNTY WKNTE TEFP aNEW

s PLOQBAL
= FLOBRL
=+ FLOBAL

FLOBAL
CTFLBBAL

froarsg

LI}
4
[
T

FLIBAL -

FLOBAL
FLORAL
FLIBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
flLoBaL
FLOBAL
FLOBAL
FLJBAL
FLOBAL
FLOBAYL
FLOBAL
FLiBAaL
FLOBAL
FLOBAL
FLOBAL
FLDBAL
FLosaL
FLOBAL
FLdga
FLOBAL
FLOBAL
FLDBAL
FLdanL
FLQ®AL
FLoBAL
FLOBAL
FLOBAL
Frownat
FLOBAL
FLOBAL
FLO#AL
FLisaL
FLOBAL
FLOBAL
FLDBAL
FLJ#nAL
FLOBAL
FLOBAL
FLJBAL
FLabaL

FLabaL -

FLlBAL
FLUBAL
FLBnL
FLigaaL
FLIBAL
FLaBAL
FLJBAL
FLipaL
FLORAL
FLisal
FLIBAL

pay



Lb-¥

..

0.
5.
52,
5.
154,
155,
154,
57,
e,
259,
0.
281.

V100 FaARAT( S ‘ TLOTHNTS = 100, 8% THNFRP, 2 1D, ...,
1 61 THNTD = [AD  , BY THGF 3 612.8/732K THPCKFARM) GID. B,
T 31 THPIMTYI= G1).B, 5T THLOLD = G11.8, SN TeuhiEW = GI3.BI
L1120 CORTINVE
IFC .NOT. LPR)Y 6D TD Ttso
DY 1180 3=t ,MPRN .
WPR = KEXT{L28+)}
ROATALLIeNPR) = ROATA{LI*NPR} + RPR
1189 CONTIALE
MDATAILI*NPIY = RPR
168 NTH = L25 = )
RETURN
END

o '.P"zu. e

*NEW
[ 123

*NEMW .
SNEW
*NEW
oNEW
*REW
*REM
oNEM

FLIBAL
FLOBAL
FLOBAL
FLOAAL
FLOBAL
FLOBAL
FLOBAL
FLOBAL
FLaeAL
FLOBAL
FLURAL
FLOOM
FLOMAL
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CNl FLOCNY FLOCN] FLOCNL FLOTNI FLRCND FLOCNL fFLacm FLOCH] FLOCNL FLOCNL -

1. SUBRIYTINE FLOCHELLLOC, M OC NLOCY FLOCN}
1. ¢ FLOCN!
1. LOGICAL LCP FLOCWY
L [ FLOCKL
5. BIRENSION LLOCCYY, PLOCTLY, NLOCLAD FLOCNY
(R [ 4 FLOCH)
1. COMmON FTERE 7 TIL) FLOCKI
[ COPRMIN /COND £ GILY FLOCNI
LB COMMON FDIFENS/ NND, KNA, NNT, NST FLOCNY
16, [ 4 FLOCW]
i1, EQUIVALENCE (hul W) FLOCMY
12. [ 4 ' . FLOCNI -
13. ¢ . ) FLICNI
18, TFLLLOCE LY .GT. OF 63 TD 1S ' ' . FLoCNL
15, CALL TaPLIN ’ . FLOCNL
16, WAITECE,10) LLOCILY FLOCNY
1r. 10 FOAMAT( 73H3e & » INCORAELT NUMBER OF ELEMENTS INPUT T2 FLICNT FOR FLOCNL
18. L FLOW RATES, IC = IS5, TH = & ») FLOCNY
1., } CALL wLRBCK FLACNL
20. CALL EXIT FLDCKL
. ¢ FLDCNI
2. 15 W 2 mLOCEL) FLOCNY
23, IFLRW (LT, ) .OR, KW .BT. 650000 GO 13 22 FLOCNY
1. LCP = TAVE. ! FLOCNL
25. P = FLOCNY
4. 60 1D 2% FLOTNE
. 20 LCP = ,FALSE, FLOTNY
4. KPP = KW FLOCNY
9. 4 ‘ FLOCKY
9. 25 TFCMODINLOCE1D,3) LEQ. 0) GO TD o0 FLICNL
. CALL TOPLIN FLOCNL
12, WRITE(S, 301 X0 . FLOCNE
n. 30 FOQRMAT( 8340+ & »  TNCJIRAECT MUMBER QF ELEMENTS INPUT TQ FLOCN] FIR FLICNE
I, 1 FLOW CONDUCTION DATA, IC = 15, TH » » )} . FLCNL
1, CALL MLKBEN FLOCNE
38, CALL EXIT FLOTNI
7. 4 FLICNL
38, a0 NTB = LLOCCI) FLOCNY
LS 1C = NLOCCT) FLOCNY
A0, 8 209 I=1,1C,3 FLOCNY
LI 8 NG = NLOCIL+1) FLOCNL
.. NOL = NLOCHT+ FLCNL
43, 1TUBE = MLOCIT+3) FLACN]
ne, 1FUNG LGT. KGT) 62 TD &0 . FLOCNL
L1 8 TFOTTUBE .GT. MTRY G2 T3 &5 FLOCK]
6. IFINDL JLE, NNTY G) TO 160 FLOCNL
T, &0 CALL TOPLIN , FLOCNL
LLR MRAITECS B0) ANLDCCT+SD,J=1,2) FLICNL
49, 80 FUAMATCACHO» = o CAAJR IN FLOW CONCUCTIOIN BATA INPUT T FLIINL  » FLOCNL
50. 1% v 77 SHONG = I4, &H NOL = IS5, @MW ITURE 5 [4) FLICNL
”". CaLL WLNBCK FLICNL
52, cALL EXIT ' FLICNL
53, 4 FLOCNL
LLR 100 NW = LLOCCETUBE+D) FLIENL
5%, JFCLCP) CALL DIDEGYI TENDL 3, MLIT CPY FLOCNY
58. BENGY = WelP FL2TNY
5T, 200 CONTINUE FLICNY
58, t FLMNL

59, AETURY FLIINY
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o. ©END FE T ' . f11 by vy DR LI TEH Y FLOCHY
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:
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1
p ]
H
'
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FLOCNZ'  FLOCNZC FLOCNIL'  CFLOCNZ™ - FLOCEY -« FLOTNE - FLOOWZ ™ ° FLOCNZ *' FLOONZ “' FLIENZ

[a X ol

4

SUBRIUTINE FLICNZMLIC, TP, MLOCYH -
DIMENSION PLOCETD, KLACKLL)

CORADN JEORD 7 BULLY
CINMIR FOIRENSY KNO, KNA, WNT, NGT

EQUIVALENTE NN, W)

IFIALOCILY L6T. DY 62 TY 20
CML TOPLIN
WRITECE, 10 mLRCK1)
10 FOARAT(TIHOs & » [KCORRECT NUMBER OF ELERENTS. INPUT 1) FLIENZ FOR
tEFLOW RATES, IC = [5, TH » & »)
CALL sikBCx
CALL EXIT

20 TFIMICCRLOCE10,2) LEQ. 0) 63 ¥ a0
CALL TOPLIN
WRITELS,J0) NLOCEN)
30 FORMAT(@IMO« s » [INCJRRECT NUMBER OF ELEPENTS INPUT T FLOCNZ FOR
I FLOW CONDUCTION DATA, 1C = 15, TH » & %)
CALL WLKBCK
CALL EXIT

R0 NTR = ALOC(L}
1€ = NLDCi1) .
B3 200 1=1,1C,2 N
NG = NLOCtL+1)
ITUBE = NLOC(1+2)
IFING .6T, NGT) 6] TD &0
IFCITUBE (LE. NTBY 60 T3 100
&0 CALL TOPLIN
WRITECS,B0) (NLICET+J), J=1,2),0P
80 FORMATLADHO» » » ERRJA IN FLOW CONDUCTION DATA INPUT TQ FLICNZ
1% 2 27/ SHONG = 14, BM JTUBE = L4, SH CP = G13.1)
CALL WLKBCK
CALL EXIT

140 NW = PLOCCITURE+LD
BINDY = welP

200 CONTIWCE
4

RETURN
END

aREW
*s-]

SNEW
a0-1

SHEW

an=1

SNEW
#e=]

-]

ANEW
-]

FLOCK?
FLOCK2
FLOTNZ
FLICKZ
FLOCN2
FLOC®2
FLOCNZ
FLOCNZ
FLOCK2
FLOCK2
FLOCHZ
FLACH?
FLOINZ
FLOCN2
FLOCM2
FLOCNZ
FLOTHZ
FLOCNZ
FLOTN2
FLOCN?
FLOCNZ
FLOCNZ
FLOCWZ
FLOTINZ
FLOCWE
FLOCNE
FLOCWZ
FLOCNZ
FLOCK2
FLOCWZ
FLOTN2
FLOCNZ
FLOtN2
FLOCNZ
FLOCN2
FLOCHR
FLOCK2
FLOTK2
FLotwy
FLOCN2
FLOCNZ
FLOCNR2
FLOLNE
FLICH2
FLOCwn2
FLOCN?
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(1)

FLPRNT

Lo o B o

n

“UrLpant ' FLPRNT O ELPRWT U FLBanT ' ELRant

SUBRIUTINE FLPRNTIDATA HEAD)
DIRENSIIN DATALYY, MEAD(Y)
COPRIN /FIECON/ LULY
EQUEVALEKCE CANT, D)

C = DATALLY

TFCLE29Y (EQ. O _QR. LI28) ,GE. 40 CaLL TIPLIN
WRITECS, 100} HEAD

LE28) = L{20) « 2

LA |

&F = 10

IFCHF 6T, NNTY 6D T2 20
WAITELS,100) (0ATAL2e1),2=NS,NF), NF
LE28) = L(28) + | ’

IFLLIZ8) _GE. 67} CALL TRPLIN

IFINF EQ. NNT) RETUAN

N3 = RF « .

N = WF + 10

[T L]

WRITECH, 100 (OATAL I+1), F=NS, NNTY
IFLLL28Y GE. 80) CALL TOPLIN
RETURN

FOAAATO SN SG12.9, 5% SG12.5, 15}
FOAMATI LHD 2184, AS)

END

"'FLeant

sNEW
aNEw
aNEW
LY ]

wNEW
[TT8]
*NEW
*NEW
*NEM
wNEW

AR
FLPRNT

o

FLPANT
FLPANT
FLPANT
FLPRNT
FLPRNT
FLPANT
FLPANT
FLPANT
FLPANT
FLPANT
FLPRAT
FLPANT
FLPRANT
FLPRAT
FLPRRT
FLPRRT
FLPANKT
FLPRNY
FLPANT
FLPANT
FLPANT
FLPRNT
FLPRNT
FLPANT
FLPRNT
FLPRNT
FLPANT
FLPRNT
FLPRNT
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.

FLRES

L

C

FLAES FLﬁE? FLAES FLAES FLARES FLRES FLRES FLRES

re oo
Paig gt aae
[ st IR R U A T YRR LA DS EL A

SUBRJUTINE FLRESLLIO,NTRY = Lo

[ERS LR ERE] [ I

oy oA

LOGICAL LAY, LAY, LOP
OTIAENSEON ROATALL )

LOMMON FARRAYZ NOATALLD

CommOn FTERR £ T L1

COMmIN FFDATA 7 L2, LY, L4, LS, L&, LT, LS, tY

CIMMIN JFDATA 7 L¥P, LIFR, LAR, LDP

CommdN /FOATA 7 CJP, LRJ, WAJ, RD, Lmu, Nmy, ¥m:, BC2
CawwIN FFDATA / TOL, MEPRSS, £PS, FADF
CIRMINIXSPACESNDSM NTH NEXTLY D

COAMIN/POENTRILNIOE

EQUIVALENCE CRDATA RDATA), (¥ NHL)

DATA PAXI £450007

WHTR = ABSCRODATALL2+NTR) ) SNEW
MY = N OsUNTS . aNEW
A5ym = 0.0 (1281
It = KBATA(LI0) Y /

C FLUID LumP L3OP

t

1900

124

1%

160

D0 290 I=1,1C,3
1

K =133 » .
NFL = NDATAIK)

ITYPE = KDATA(K+]1)

NTL = KDATALK+2)

LTYPE = LY + ITYPE#E ~ &
WP = ROATACLTYRE+])
BOATACLTYPE+2)
ROATALLTYPE+Y)
NOATACLTYRE+®RY
NOATACLTYPES )
ROATACLTYPE*E)

|

n

-
WMo W

TFCLRYY CALL TDIOEGYM TENFL Y, NDATA(NAD)Y, RJY}

IFCLPEY CALL DIDEGIC TINFL )}, NDATACNMY ) XFILY

RE = Wh/XRU/WP

IFENHL .6T. 0 .AND, NML LT, mAXE) CALL DIDEGIISE NDATALNML Y, HL Y

IFCRE .GT. 2090.0) 63 Td 100

wrl = xme

TFCLmeY CALL DLDEGIOTONTL ) NDATALNME ) WAL Y

FF = &4 0/RE+SIAFLLML/ MUY

0 T 14D

IF(MFF _EQ. 0) G TQ 125

CALL DYOEGICAE,NDATAIMFF ) FF)

Gd T) 10

IFCRE .LT. #000.0) G T2 L0

FF = 0.314/50R7(5JATCREDY)

G 13 186

FF oz D,2080092052 + REZ(-D.IQEB2ESX24E-2 » AEet 7 42JeTH3ITICE-F

1 ¢ REel -0 4554%B1AE-1110)

R o= (FFeFFCafLL A4 Qel5A WP Yo H YoRNTR/GC2/00A/074/2D *NEW
RSUM = RSuUM + R [T

Fies)

[ LN

FLAES
FLRES
FLAES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES -
FLRES
FLRES
FLAES
FLRES
FLRES
FLAES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLAES
FLRES
FLRES
FLRES
FLRES
FLRES
FLAES
FLRES
FLRES
FLAES
FLRES
FLAES
FLAES
FLRES
FLRES
FLAES
FLRES

* FLRES

FLAES
FLAES
FLRES
FLRES
FLAES
FLRES
FLRES
FLAES
FLAES
FLRES
FLRES
FLRES



L~y

EEED_U c L (R
&1,
&2

41.
(LN
5.
[ 18
[ 28
[]. 8
.
10,
n.
T2.
1.
Th.
T5.
T,
1.
-7,
TS,
80.
",

4

v

R .RIT. COP) 6D V] 200

CALt LINECKIS?Y

it

vy

T it LT

WRETELS, 120 INEXTULNICESKFL 3, TENFL Y, TYYPE NEXTCLNDDE+NTLY, TINTLY,
L ROATACLTYPE#]Y, 'J=1, 43, FFC WL RY,IAY,RE FF R
110, 8X THTINFL)= 613.9, i
110 , 8% THT(NTL )= B13.87 e

180 FORRATIC/
1 %X THITYPE =
2 IE THGP H
3 SX TWRFF ¢
4 S% THRD - =
5 SX THFF x
200 CONTINCE

ne ,
E1).8,
nes
613.9,
613.87

71
L)
5X
ax
5%
TX

RACATATLReRTB Y = V.O/R5UA

170627, COPY Gid T3 300

CALL tINECK (213

THHFL
THNTL
THCSA
THFFC
THRY
THR

WRITECE, 2291 RDATA{LNANTR}
220 FOAMATCS TR THGINTB)="G13.8)

300 RETURN

EXD

H U Hn

611.8, ST MMFLL
G11.87 TX THwL
613.8, 5K TH3E
613.9 ¥

fanr

613.8,
613.8,
G118,

FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES
FLAES
FLRES
FLRES
FLRES
FLRES
FLRES
FLRES

PLRES

FLAES
FLRES
FLRES
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12,

5.
W,
1.
11,
29,
0.

LU

114

Hi

-3

LL)

L]
REAQENFLETP ) FLXTIM

el . RLUD L Ao Rl Ry RO FLLR

¥

SUBRJUTINE FLUN{KFLATP DATA NCRY, DATIME,RTINE )
DIMENSIIN DATALYD

COMMIN ZFLTCINS TRFEN

EQUIVALENCE {D,N)

IFCatImE .6€. TINENY RETURN

TFINFLETP .6T. 6) RERDCAFLATS) FLXTIR

WELITP = TABSENFLAT-G

READIRFLATP ) (NP, (GATAC l+ZeJoNPo2sJ-2oP=11,1=1 NP, 2,

CORTAC [ +20 shPe2e 3-2oNP-1), 122, NP, 23, )21, NCAV)

QTIME = FLXVIM » DATIPE

TFEOTImME _LE. TIMEN) 6O T 10

WRAITE(S, 200 QTIME

FORMAT( 22H FLUX TABLES ENCING AT G11.5, 15K HAVE BEEK RERD )
Loc =t

0 = DATA{LIC)

it=x

£0 30 J=1,1c,2

DATALLAC+F) = DATACLDC+J) = DOTINE '
CONTINUE

100 = LJC + 1T + )

CONTINUE

NFLETP 3: =KFLUTP

RETYURN

END

ti

FLUY

oo

IR

FLux
Lyt
FLix
FLyuz
FLux
FLUR
FLUX
FLUX
Fuua
FLux
FLU
FLUY
FLua
FLY
Ful
FLux
FLUX
FLux
FLux
FLUY
FLux
Fruw
FLux
FLut
FLUY
FLUX
FLUX
FLUR
FLUY
FLux
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Y

T

JBENJUT . GERIUT GEXJUT.  GENQUT GENIUT GENZIUT GENIUY SENIUY CENOUT .. BENQUT

fhr e

15
20

3
38

”
kL]
»

L1
45

SUBRJUTINE BENJUTINDATA,ISTRT, ISTP, NAREY

DIMENSION FATUI2), KAFEL22)

DINENSION NDATALL)

DATA PART 7 134217728/

DATA FRTLRY, FRTOLRS 7 SHCLRIF , 6H [10) 2
LOGICAL ONE, CKD

BASE = AKHEI1Z.N,

ASSTGN 32 T AW

CKD = FALSE.

[T bR

ENTRT GENICHOATA ISTAT, ISTP NANE)
BASE = &HI9, 3X

ASSIGN A5 1] mn

Cxp = .TAUE.

G0 T2 5

ENTAY EENACNOATA, TSTAT, LSTP MAME)
CASE = &HENZ.4,

ASZIGN 45 T) mm

€M = ,TRUE.

WRITELS, 10} NAME

FORMATL 22A8)

ONE = (FALSE. !
IFCISTRT (ED. 1 .AND, ISTP .EQ. 1) ONE = .TRUE,
I=1STAT

IFL1 .6T. ISTP)Y 62 TD TO

CALL LINECKD1) SNEW
L=1 '
D2 30 J=2,. 1

FMTI 2 = BASE

CONTINUE

TFCCRD LAND. ONEY GO TD &0

IFCT .NE. 1STAT) 63 T2 3%
R=ISTAT-L0( ISTRTZ10)

IFim (EQ. L) Gid T] 3¢

IFtn EQ. 0Y M = 10

0y 35 F=2,m

FAT( 2 9=6K 121

CONTINUE

L=n

I=l-A+i0

6 T} 19

=19 .

IFU) LE. ISTPY GO 1O 39

A= J5TP - %+ 12

J=157pP

0D 17 K=m, 1)

FMTURY=6H 122

CONTINUE

GO T mm, (32,85}

Dd AG K=1,)

L=i+1

IFCIBRSCNDATALR D) (LE, MAX]) FRTCL ¥=£K19, 3X
CONTINUE

IFCINED GO T &9

WRETELE FRT ) NDATA(NY 221,01,
T=)el

Gd 1 @0

v o

SENUT
6EMIUT
GENJUT
GENMUT
BENIUT
GENUT
GENJUT -
GENJUT
BENIUT
SERIUT
CENIUT
GENJUT
GENDUT
GEMOUT
BENQUT
SENJUT
GENIUT
GENIUT
GENQUT
GENIUT
GENDUT
cEMIUT
GENQUY
GENIUT
GENDUT
BENIUT
GENJUT
GENDUT
BENDUT
GENJUT
BENQUT
EENJUT
BEMDUT
BERIUT
BENIUT
BENJUT
BENIUT
GENJUT
GENOUT
GENJUT
GENJUT
BENJUT
GENJUT
GENIUT
EENJUT
GENJUT
BENDUT
GENUT
BENJUT
GENUT
BENIUT
BENDUT
GENJUT
EENDUT
GENDUT
FENIUT
GENUT
FENIUT
EENJUT
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GENDUT
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1s.
14,
1.
18,
",
20,
2.
2.
.
2.
1,
2,
.
.
2%,
3.
n.
2.
n.
a8,
35,
1,
37,
1.
9,
Ay
",
LI
a3,
LL I
o5,
LN
57,
48,
4%,
s,
51,
52,
1,
LN
55.
3¢,
57,
53,
59,

SEPLOT ' GEPLOT  GEPLOT GEPLOT  GEPLOT  GEPLOT  GEPLOT  GEPLOT

O aAoNAANANROAADODANAORAANAAOOAAMRN

BIRENSIIN NELE), PVFLZED, NVFCLL), AFCLDD
DIMENSIIN YLOU 250, YRICTS 3, ORD( 13, BUFRCADSD ), ¥ 135000

INTEGER  TETLEALM2Y, TITLERL20), VITLEC(20Y, TITLES(9,75) GEFLTON)
VO ATeTLSE9, TS ), BE0K(N ), BCOYI, 112, TYEM(TS ), ITYPE( 76 ) GEPLTOON
2 1G58, KEYALLL ), KEYDL 123, BLAKK GEPLYOSS
3 ,TMESELCY)
DIRENSION  LACET4), A8SEL) GEPLTODS
DIMERSEON 1TMaySO5D), AVGLIS0Y, AVGLICEN00), MDALIZ}
BEPLTOOT
COmmIN  WPIS,TRG,BUFR GEPLTOO8
COPMIN JIYARYZ XY
EQUIVALENCE (BUFR(1),ABS(1)),(8UFRI2091),3RD41 )Y, BEPLTOAG
] CTITUESCL, 1) ITYTLS(L, 1)) GEPLTOID
EQUIVALENCE N3, 1v) o
GEPLTSLL
ARAAY CEFINTTIONS SEPLTII2
GEPLTO1D
ABS = BRBSCISSA YALLES FOA THE CURAENT FRAME GEPLTRIN
8LDX - ITEM NAMES AND DIPENSION [NFOAMATION ON THE ARCTSSA GEPLTOLS
BIOY - TTEM WARES AND CIMENSEON INFOAMATION ON THE DAGINATE GEFLTI1G
BUFR  — BUFFER FJA READING HISTJAY TARE RECDADS BEFLTOLTY
165 = RRRAY FOQA STJAING THE ITEM TYPE INDICES GEPLTO18
ITEM - THE ITEM NUFBZAS T3 BL PLOTTED BEPLTO19
ITYPE - THE ITEM TYPES FOR THE RESPECTIVE ITEM NURBERS BEPLTS2)
XEYA - [TEm TYPE CIDE ARRAY BEPLTH2L
MEYD - INDEX TJ ITER TYPE IN BUFR ARAAY BEPLTO22
Loc = INDEX T [VEn Ow €ACH TIME RECIAD (ERADA CIDE IF NEGATIVEY GEPLTE2Y
0RD = CRDINATE WALUES FIA THE CURRENT FRAME ¢ GEPLTO2e
VITLEA = CENERAL TITLE FOA £ACH FRAAME GEPLTO2S
TITLED - TITLE OF 1-ST AND 2-ND ITENMS QN THE CURRENT FRAME GEPLTI2¢
TITLEC = TITLE OF 3-RO AND 4-TH 1TEMS ON THE CUARENT FRAME GEPLTI2Y?
TITLES = THE ITEM PLOYTING SYRBOLS AND DESCRIPTIONS GEPLT228
xi = ARRAY FOR ITEMS TO BE PLOTTED ¢ INCLUDING TIMED BEPLTO2%
YHI = THE PAYIPUR DROINATE WALLES GEPLTOND
¥LO = THE MINLIAUA JADINATE VALUES GEPLTOIL
GEPLTYN?
WIRD DEFINIT{ONS BEPLTORY
BEPLTIIA
ITEMS = YHE NUMBER OF ITEMS PER TIME RECORQ FOR PLITTING - MAY = 75 CEFLTOIS
WGADS - THE NUMBER OF GRIDS REQUIAED T SPAN THE RANGE {TI - TA) CEPLTIIS
NSTIE =~ ¥HE NUFMBER JF WIADS ALLQTTED T3 THE EY ARAAY SEPLTOYT
NTOTL = RUMBER 37 WIADS LSED [N THE Kv AARAY EEPLTDIZ
MTYMS =~ THE NUMBER OF PJINTS T3 BE PLITTED { = NSIZE/ITEMS) GEPLTSI?
WURDS = THE NUMBER DF I1TERMS PER TIME RECIAD ON THE HISTIAY TAPE CEPLTONG
GEPLTOW]
INITIALITATION GEPLTI42
. BEPLTI93
DATA (BLDX(1),1=1,9} #24H TIME - {anees) /

DATA CTRESCLETY, =1, 3) FLEMC SEC [ MIN {HOUAS/

CATA KWF/ 402X _EHLIADED,FIL.5,22H vosasn LOICING FOR,F11.,5,6Hes
Lesss )y

OATA WFL/74 SEC. RmIN. HAS. ¢/

DATA PYF/ LML, 88T, 230F L 2 T PRI G R & MIF29E, BNTETLE -,
VI2AR/ 77200, SHFRIN F10. Y, {5Heswses T | F14.3, 1DHewwsse wifM
ZF19.3, 1SHewwass PER SRIDSPFFIF M2

GEPL TOnS
CATA TTBCOYE, DI, t=0,4), 328,100 ¢4
1 24M .
2 M .

SRR
GEPLOQT | .GEPLDT

'
v

BEPLOY
SEPLAT
BEPLAY
GEPLOL
SEPLAT
GEPLOT
GEPLAT
GEPLDT
GEPLOT
GEPLDT
BEPLDT
GEPLDT
GEPLDT
BEPLAT
BEPLOT
GEPLOT
GEPLOY
GEPLAT
BEPLOT
GEPLAT
GEPLOT
GEPLDT
BEPLQT
GEPLOT
BEPLQT
BEPLOT
GEPLOT
GEPLOY
LEPLOY
GEPLAT
SEPLOT
GEFLOT
GEPLDT
GEPLDT
GEPLDT
GEFLOT
BEPLOT
GEPLDT
GEPLOT
GEPLAT
GEPL]T
GEPLOT
GEPLOY
GEPLAT
GEPLOT
GErLOI
GEPLOT
GEPLAT
GEPLDT
GEPLAT
GEPLT
GEPLOT
GEPLII
GEPLDT
GEPLDT
GEPLOT
GEPLAT
GEPLIT
GEPLYT
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.
2.
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e,
(1]
e,
[ 18
L1
[ L
1o,
1.
1.
.
™,
5.
Te.
Tr.
‘T8,
19,
L1
n.
LE®
LR
an,
LU

ar.
88,
L4
10,
n.
”.
LA
",
9.
"%,
”.

"”.
100.
101,
102,
103,
10,
105,
s,
147,
108,
109,
115,
111.
11z,
13
fia,
15,
118,
1nr.
11e.
9.
120,
121,
122,

T

-

3 e PRESSURE .
N 24K WALVE POSTYION'DATA ', ' 0 o7 BT, wore e Raee At ge. oty
L 3F L1 L . LA
B 28K . v
T 28M : .
g 2 -~ FLOM RATE ’
$ 2aH YEMPERATURE .
1 2aM TERPERATURE N
1 1K TERPERATURE !
GEPLYDS2
LTEM TYPE CODESGEPLTOS)
DATA KEYA 7 ZHBU, 2HIK, ZHIX, 2HVP, 2HMT, 2408, BEPLTOSH
1 NRT, 2WFA, ZHFT, 2MTT, 2WST ’ BGEPLTOSS
BEPLTOSE
DATA BLANK 78MW ’ BEFLTOST
GEPLTOSS
DATA 01, D2 0007700000000, 0050005050508 7
GEFLTIOD
INTEGER PSYNL M) . . GEPLTLYY
DATA  (PSYMIIY, 1=1,0)/24NEYY) (23 (31 (e} 7 ’ GERLTINO
EXTEARAL TABLIY GEPLTINL
CALL CHSIIV(Z, 2) GEPLTLIZ
CALL RITSTVI 12,18, TARLIV) GEPLTILI
GEPLTLLN
CALL RESET GEPLTLLS
NCASE = ] GEPLTILS
WS1ZE533060 .
60 12 &0 GEPLTLIE
20 CaLL CLOCRIETEME) CEPLTLLY
WRITE (&,%0) ETINE SEPLT12D
40 FQRARATL #/7/31X,*COMPUTER TIME = *,F10.%, 7  PINCTESY) GEPLT121
READ THE CASE CARDS ANZ PRINY THE MEADINGGEPLT122
40 MEADLS,B0,END=160) TITLEA, TA, TI, TPG, ITmME, PPNT, NTP, KT, IN(,
L TENIT, ASTAT, ASTOP
0 FORMATL12R4/3F10.0, &I5, 2FI0.0)
IF(ET LY, tY AT = 23
. CHECK FOA COMBENE OPTIONGEPLTYIRZE
IF {WTP.ED.0) GO TO 100 GEPLTI2Y
CALL COMBINCNTR KT, INC, IUNITY GEPLYY28
CALL CLOCKLETIME) GEPLTI2Y
WRITE 6,80 ETIFE GEPLTIYY
100 THSTRY:=KT GEPLT1I
CHECK FJR BLANX = END QOF JIRGEPLT118
IF CTPGY 160,160,180 GEPLT1I9
160 CALL EXTT GEPLTIRO
CEPLTINI
180 YFCITRX (LT, 1 LOR, ITmx 6T, 3) GO T2 29¢
BCEACIY = TRESCLOITHY)
HYF( 53 = NFCUITRX)
BYFCLO) = NFCCTTMED
PYFLLS) = NFCCETmE)
AVFLERY = NFCLITMX)
PYFL23) = NFCOITmY)
200 WRITECK, AVF) TITLER, TA, T1, TPG
GERLTIS
READ ANDG PRINT THE HISTIA* TAPE MEADER LARELGEPLTISS
200 READU IHSTRY) MDA, (LOCCTY, 1=13,26), WSL, (NXOLY E2D,N5L)

LOCi27) = NSL
NIIZE = NSIZE - NSL
LNJOE = N3IZE
D 259 1=1,K5L
NTGLNIOE+1 D = NTC DY

1 GEPLDT
"BEPLDT
BEPLAT
“EERLOT
GEPLDT
GEPLDT
EEFLOT
EEFLOT
BEPLOT
GEPLDT
SEPLOT
GEPLOT
GEPLDT
GEPLDT
GERLOY
GEPLOT
GEPLOT
GEPLOT
GEPLYT
GEPLAT
GEPLQT
GEPLOT
BEPLOT
SEPLIT
GEPLDT
GEPLOT
BEPLDT
GEPLOT
REFLOT
GEPLDT
GEPLQT
GEFLOT
GEPLDT
GEPLOT
EEPLOT
GEPLOT
CEPLOT
GEPLAT
GEFLAT
GEPLAT
GEPLDT
GEPLIT
GEPLDT
EEPLDT
GEPLDT
GEPLDT
GEPLDT
CEPLDT
GEPLDOT
GEPLOT

~ gePLAS

GEPLOT
GEPLOT
SEPLOT
GEPLOT
GEPLAT
GEPLAT
GEPLAT
GEPLOT
BEPL]T
GEPLT
GERPLIT
CEPLOT
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.
124,
15,
126
1727,
128,
129,
110,
111,
LIz,
133,
134,
135,
136,
131,
138,
139,
100,
1st,
[LT 5
1ay,
4%,
1.,
1%,
147,
185,
9.
150,
%1,
152,
153,
154,
155,
156,
157,
156,
159,
140,
181,
152,
183,
1é4%,
158,
1866,
16T
IR
189,
170,
1.
112,
113,
17%,
175,
176,
171,
1Ts.
179
189,
181,
182,
181,
184,
185.

et T po
t wr vy 1y - THDEX AND CIUNT THE LTEMS 3N THE WISTIRY mg;mn:r
’

nEYA(LY 7 4 Wt tery o - SERLTE
.03 268 §=2,12 GEPLTISY
20 XEYB(LY = EEYBLI=13 o LQCC1+15) GEPLTIED
MWRDS = XEYBLID) . . BEPLYIS)
IF UNTASE.NE. VY G TJ 300 GEPLTIAZ

WALTE A, 2801 DR, (LOCCI«10) SEVALTY E=1 11}
200 FORPATISIN, ISHTHE HISTIAY TAPE LABEL [5//29X, 1286777187 224THE TTESEPLTL6

I COUNES ARE = , 4016,A2% / 80X SC16, A2V I120Y GEPLT14S

4 EEPLTLIEL

300 [FINTS = 8 GEPLTIS?
JFInls = 0 BEPLTICY

C READ TWME ITTENS T WE PLOTYECGEPLTYG2
1TERS = T6 SEPLTITY
1=1 EEPLTITY
y=90 GEPLTLTS
RIAYG = O
[N ] t

320 READCS,380) ITEM 1), ITYPECT ), EREL, RAVG,
TOOTITLESIS, 00, 022,90, YLOUTY, YHILL)

- 380 FORMATONS A2, 11,12, 8R6,2X2F10,.0)

1 TEST FOR END QF J28 -~ BLAMK CAADGEPLTI?®
IF CITEMCTY (EQ. 0} GO TD 20 SEPLTIAD
IF ¢I1TEnc1) (EQ. ©) GD TD 3&D sEPLTIN)

[ .
IFCITYPECD) NE, KEYALI10) GO T Mn
TFLIREL .NE. 0) GD T 344 !

TACT = [A3SLITEMCIN)

02 3%1 L=1,N5L

IFCIACT LEQ. NX(LNJDE+L}) GD TJ 342
341 CONTINUE

EQ T3 Jun *
342 ITEMTY = ISIGNIL,ITEML] )}
344 CONTINDE

| o THECK FIR NEW GAIC SET SPECIFIED BY USERGEPLTLAR
IF (ITEACTY LY. O3 0 s O GEPLT)A3
IF (ITEM(LY AT, OV KSW = O -

[ PUT BCD PLOTTING SYMBOL INT) TITLES AARAYGEPLTISN
4= el " . GEPLTIAS
ITYTLSCL, 1) = BLANK GEPLTIGE
FLO{39,6, ITYFLS(L, 100 = ) » K5U + 48
TFCKAYG (EQ. 0 ,DR. NJAYG .GE. 500 GJ T3 InS
NOAVS = KQAVE + |
TTRAVGINDAYG) = |
EFexavG LT, 100 GO TO 185
LTMAVE{ NDAVG) ==]

FLDCO, 30, ITYTLS(L, 1)) = &K YES
KS5W = KSW + |
[ 4 BUMP ITEM CJUNTEA AND CHECK FOR MAX["U'M KUFBER OF ITEMSGEPLTISD

MWE L =141 .
TFOT+0 (LT, ITEmS) 60 TQ 320

340 ITENS = | GEALTIS1
D3 370 L=1,NJAVG
AVGILY = 0,

310 CONTINUE

c SET FIAST ITEM FQA NEW TATD SETGEPLTINZ
ITEMCLY = =JABSCITEM(LY) GEPLTLH)

c FIND THE TYPE CODE IN TWE KEYA RATAYLEPLIYAY

389 Ldci1r = | GEPLTIIS
1=1 GEPLTIIE
LLL N § ] GEPLTINT
Nz [e} : GEPLTIFE

se=]
*NEW
-}

SNEW
[ T2 |

[
(eeRLT
,GEPLDT
BEPLDTY
‘EEPLOY
BEPLOY
GEPLOT
GEPLOTY
GEPLOT
BEFLOT
GEPLIT
GEPLDT
GEFLDT
GEPLDY
GEFLOT
EEPLDT
GEPLOT
GEPLOT
GEPLAT
GEPLOT
BEPLOY
BEPLAT
BEPLOT

T GEPLOT

GEPLDT
GEPLDT
GEPLOT
CEFLOT
GEPLOT
BEPLDT
BEPLOT
GEPLAT
GEPLOT
6EPLOT
GEPLOT
GEPLDT
GEPLDT
GEPLOT
GEPLOT
GEPLYT
GEFLDT
GEPL]TY
GEPL]T
SEPL]T
GEPLOT
GEPLOY
GEPLOT
GEPLDT
GEPLOT
GEPLET
GEPLDT
GEPLOT
GEFLDT
GEPLYT
GEPL]T
BGEPLOT
GEPLIT
GEPLIT
GEPLOT
GEPLOV
GEPLOY
GEPLDT
GEPLDT
GEPLDY
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o) I W20 IF (TTYPELTY (EQ. MEYALDY) BO TJ Ae? GEPLTIHY

18T,
188,
1829,
110,
1.
192,
11,
(AL
115,
1%,
117,
148,
199,
0.
201,
e,
201,
204,
208,
204,
.
M,
200,
e,
2L,
nz,
1.
218,
215,
216,
nr.
218,
HIL
220,
.
222,
2,
22e,
125,
126,
227,
ize.
229,
20,
3.
232,
.
),
238,
23,
37,
t)e,
239,
LN
241,
a2,
13,
2,
248,
Tag,
L1
248,

[ Nale Nl

4

ayd
LLL)

460

a80

4%0
%00

LE)

a0

569
580

400

480

- 140

P LI ) SEPLT200
IF ¢J .67, GY 63 TQ 29 GEFLT2OL

INCORRECT TYPE COCESEPLTZIZ
LaCixy = -t CEPLT20}

TACT = [TEM(LY
IFCITYPECEY NE. SEVATL1)Y EQ TD 830
K% 2 JABS(IACY)Y

TACT = 151GNINXCLNIDESNNY, ITERCE DY
WRITECS,%40) 1ALY, LTYPECD)

FIRMATO NS NHETEM, T8 A2, 20H TYPE CODE IN TRAJA) CEFLT20%
63 T3 5»0 BEPLT204
CRELK THE MASNITURE OF TWE TTEM NUPBERGEPLT2M?

IF COXEYBL Jel) = REVEL I = TABGCITEMC D )Y AR, 520,520 EEPLT2AY
INCORRECT 1TERm WUPBERZEPLT29%

LIC(KY = -2 BEPLT2LG
1aCY = ITER(T} }
TFCITYPEC]L)Y NE. REYALLIDY G T) 493

NN = IRASUIALTY .

1att = 1SEGNINXULNICE+RN), ITERLID)

WRITEFE, 5000 1ACT, ITYPECDY

FORAMAT [a9X AWMITERM,IT,A2,1TH 15 DuT JF RANGE) . BEFLT212
B0 T3 5w0 BEPLTZLY
BEPLTZIA
LOCOKY = NEYBC JI+IABSL[TERL] ) GEPLT2IS
SAYE FUNCTION TYPE INDEXGEPLT218
MESEEY 3y , BEPLT21Z
BUMP ITER NUPBEA BKD TEST FOR LAST ITERSEPLT2IY
1z lst GEPLT22)
1F (1 LY. TTEMSE 50 TD a00 : BEPLT221
EEPLT222
START LOADING THE DATA FRIM THE HISTIRY TAPESEPLIZ2)
LEPLTZ2M
COMPUTE THE MAKIMUM NUMBER OF RECPRDSGEPLT22S
NTYYRS = NSTZEZITEMS GEFLT22¢
MRITE (6,500) GEPLT227
FORRATELNE, WX, SOHFISTTIANING AND RERTING THE MISTIRY TAPE/} GEPLT228
POSTTIN THE HISTORY TAPEGERLT229
NTPTS = @
1=1 BEFLT2)O
1=1 GEPLTZN
READ (IRSTRY) (BUFALL), L=1,NURDS) BEFLT22
CHECH FI& END OF DATA FILEGEPLTIN
5 (BUFRCED.LT.0.0) 6D T3 780 GEPLT234
CHECK FJR REDUESTED STAAT TIMESEPLTZIS
IF (BUFR(TI.LT.TAY 63 TQ 420 GEPLT2Y4
0 T 860 BEPLT2IT
TFCHPNT LED. 1) WRITECS,NVF) BUFRCIY, TA
B0 T 400

TFomPNT JEQ. L) WRITE(E,NVFY BUFACEY, TI

CHECK FIR& RIJUESTED FINM, TIFESEPLT242

IF (BUFRLYY GY. TZ) JFINIS = GEPLT24]
: PICK UP THE ITER/ITYPE ARAAY QUARTETIELTEALT24Y

Cd T3 L=1,1T7EMS CEPLT245
M= LacLy BEPLT2ud
’ CHECK FQR ERAJA JTERGEPLT247

IF ¢m LY, 0) G YQ Tub GEPLT24R
X¥Y{J) = BUFR{M} ' SEPLTESS
BURP THE XY ARRAY SUSITRIPTCEPLTR242

3= J+l GEPLTZE]

IF(NIaVG (EQ. 0) 6D T} 752
IFCAUFACIY (LT, ASTAT-, 9905 JR. BEFRO1Y LGT. MITIP. 03059
61 Ty 152

EEPLOY
BEPLDT
BEPLDT
BEPLDT
BEPLDTY
GEPLDT
GEPLDT
CEPLDT
SEPLOT
GEFLDT
EEPLOT
BEPLOT
BEPL2T
GEPLDT
BEPLAT

BEPLAT

GEPLDT

T OBEPLDT

BEPLOT
GEPLDT
BEPLAT
BEPLDT
GEPLOT
GEPLOT
EEPLDT
BEPLQT
GEPLOT
BEPLOT
SEPLDT
GEPLOT
GEPLIT
GEPLOT
SEFLDT
GEPLQT
GEPLDT
BEPLDT
GEPLOT
GEPLIT
CEPLDY
BEPLIT
GEPLOTY
GEPLOT
BEPLIT
GEPLIT
GEPLOT
GEPLOT
BEPLIT
GEPLOT
GEPLAT
GEPLOT
GEPLAT
GEPLDT
CEPLRT
CEPL T
GEP 2T
BEPLDT
GEFLAT
GEPLIT
GEPLDT
GEPLQT
GEPLII
GEPLDC
GEPLIT
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9. TATPTS = WTPIS « 1 REFOT peppal

250, STOP = BLFRLLY o ] ST BERLRT
1. B3 Ta9 L=t NINYE o S fREre ey : b OGEMLAT
52 ' ANz LERSEITARYGIL D) e ’ ©OBERLDT
53, A= LR CERLOT
5., CIFUA LT, B) GD T3 Ta9 EEPLDT
{18 Rz rAa+ 3~ 1TERS 6EPLDT
158, AVGILY = AYELL) & XY(M} EEPLOT
7, TFURTPTS LBT. 1) 63 T2 743 EEPLIT
158, ISTART = 1 - § GEPLAT
HITH START 3 BUFRALY) GEPLAT
280, AVSLITIL Y = BUFALYY GEPLIT
1. AVSLOCILS $O) = BUFALIY GEPLOT
262 AVG  fL+ 500 T RY(M) gEPLAT
16y, AVG  £L+100) = XY¥(M) SEFLIT
Tee, 63 13 19 SEPLIT
1 T3 IF(EYEM) LLE. AVG(Ls 5033 63 TD I8é . BEPLIT
26, AVGLATTL ) 2 BUFRELY . © BEMLAY
6T, AYG (L 80D = X¥(m) C : < BEPLYT
8. €2 12 T . GEPLOT
269. P46 TFIXVIAY GE, AVGILS190)) B3 TD Ta9 : CEPLOT
e, AVGLOCIL+ 500 = BUFRIL) EEPLAT
m. AVG  (Le100) = RYIM) EEPLOT
2. THY CIONTIWUE GEPLAT
. TSZTAJ = 3 - ITERS + 1 GEPLOT
s, ur=3-1 GEPLT2ES EEPLOT
215, TF(MPNT (EQ. 17 WRITECE,T50) CIVILI,LELI,LITY GEPLRT
278 74D FOAPAT (10FL1.2) . CEPLT26T CEPLDT
T, IF CIFINIS .EQ. 1) 6D TO 200 GEPLT2¢8 EEPLDT
218, 1= 11 EEPLT2L® GEPLDT
. 4 CHECH FOR PAXIALN NURBER OF PQINTSGERPLT2TO GEPLDT
280, IF €T LE. NTYMS) 62 T 400 EEPLT27L EEFLDT
281 T80 WTYMS z 1-) * GEPLT2TZ GEPLAT
mz. B3 T3 829 BEPLT2TY GERPLAT
203. 800 NTYMS = | CEPLT274 EEFLOT
28, 1 COMPUTE THE WUMBER OF WOADS USED IN TWE XY ARRAYGEPLTZTS GERLAY
205. 220 ATOTL = J-1 GEPLT2T6 GEPLOT
284, REWVIKD IHSTAY CEFLT2TT cErLAT
287, WATTECG,B900 ITEMS, 1, KTITL GEFLT278 GEPLDT
208, $40 FORAMAT CIMO, P10, %2H DATA VALUES WAVE BEEN STORZD FOA EACM OF 14, GEFLT2TY GEPLDT
289. 1 I3 TIME POINTSFIXING, 30K CATA VALUES MAVE AZEN STIAED) GEPLT239 GEPLOT
e, c. GERLAT
291, IF(NTPTS (€Q. 0) G T] 652 GEPLOT
292, WATTECH,B8%3) MDA, NYPTS, RSTAT, ASTIP, START, STIP GEPLOI
9, 843 FOAMATL IHI Y248/ GEPLOT
9, 1 *OTHE NUMEAICAL AVERASES FJA THE FILLOWING ITE™S WERE REJUESTED: . GEPLIS
295, L ¢ FQR THE® [4,* TIFE POINTSH/ BEGINNING WETHFT D, CEpLAT
1. X ¢ HR3,, AND ENCING WITH® F7.3,' HRG,*#¢ ACTUAL TIMES - FP.3, . GEPLDT
91, T+ HRS., AND CFT.3, Y MRS 074 ITEM  T¥RE CESCRIPY GERLOT
178, REON® 89X CAVERAGE‘TX‘MAX VALLE'SKITIMETR'MIN YOLLESE-TIFEF) EEPLOT
299, TPTS = NTPTS ' CEPLAT
309, 03 889 L=1,NDAVG EEPLT
m, R = IABSCITPAYGIL b)Y GEPLAT
2. A = LQCEReD) CEPLIT
. 103, tFCPm LT, 0 G TD Ba9 GEPLOT
30, AVGILY = BYGIL IZTPTS . : GEPLAT
305, 1ACT = ITEMCAY GEPLIT
308, IFCITYPELAY NE. KEYALI1)) GJ 52 asE GEPLOT
o7, NN = 1ABSLTACT) GEPLAT
308, 18CT 7 ISIGNONYLLNICE+KN)Y, TTERIM)) GERLAT
309, Bos WALFE(E,Bue ) TACT, ITYPE(MY, (TITLES(J, M), 922,91, MvS(L), GEPLAT
ne., X AVGEL+E0Y, AVGLOTILD, AVGLL109%), AVELT(LeGS) GEPLOT
3. Bad FRARAT(1XIS, 4XA2, SXPA&, 13F10.2, 20EXF10.2, 21F1.11} GEPLAT
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p 13 ]
ns,
ns.
38,
nr,
ne.
ne.
ns.
ut.
322,
1.
2.
123,
k.
nr.

s,

.
30,

M,

.
s,
I,
35
14,
nr.
338,
1,
Ja0.
nl.
In2.
],
L1 M
ns,
6.
IaY,
358,
149,
%0,
L1100
352.
311,
LI
155,
154,
387,
Ba.
159,
340,
381,

2.

3,
u,
185,
L TN
3T,
8.
359,
IT0.
.,
i,
3.
EIL N

4% CONTINCE
252 COINTIME
[4 FIRD THE MAXIRUA AND AINEAZN DADINATESGERL Tass
ni GEPLTHDS
"e y=2q BEFLYADS
4 PFICK P THE INPUT YALUESGEPLYNOT
Y3 o YLOLEY GEPLYNOS
¥ = YHICED GEPLT4DY
LYS = =1 EEPLTA10
IF (YT-vB) 900,000,980 GEPLTHLY
%0 v = 1.EIQ . BEPLTAL2
T+ ~1.EI10 GEPLTSLY
WK = I« GEPLT21=
4 CHECR FOR ERRDIR [TERCEPLTLLS
TF CLOCINY LY, 83 6 1) 1020 GEPLTA1Y
IF COYNICT I=YLQ( I3 6T.0.001) LvS 2 § EEPLTALT
[ 4 o COMPARE WITH THE TAFE WALUESGEPLTS1R
B2 050 L= NTOTY  ITERS GEPLT41Y .
YO = AMINILXY(LD),YB) GEPLTH2G
1000 ¥T = AMAITCXYIL ), YT BEPLTA21
[4 CHECK FOR LAST ITERGEPLT42?
1020 1 = Jsf SEPLTA2)
EF 41 LY, STEMS) G0 TQ 1040 GEFLTA2Y
JFINIS = . GEPLTA2S
60 T} 1049 - GEPLTN2E
t CHEDK FOA NEW GRID SEYGEPLTa27
1940 IF LITER(LY 6T, Q) GO TO %30 GEPLTA 2B
1060 YLOL )) = ¥B !
YHICHY = ¥T BEPLTAIS
IF CIFINES (EQ, 9) 6D TO 940 GEPLT34
4 PRINT THE ITEMS TO BE PLOTTECGEPLT3F
WALTE {6, llOO) BEPLTAIB
1100 Fannnrtlul 14X CITEM TVPE' BY *AVE PLaTtINﬁ SYZBIL AND* .
X ¥ DESCAIPTION? 28% <¥-mIN L 1Y STATUS /)
J) = ITERS - )
00 1200 I=1,J))
MI2D MRETECH, 31800 1 IVEMCED, TTYPEC L), CTITLESCS, 1), 0=1,9), Y1301,
1 YHICL Y, LOCULel} GEPLT44%
LI FORRATI{AXIS BX]S, 20A2,TIan 1XBAL EXIPZELL. D, U7
) FLB(S,G,[TVILSII = FtDt!D 6, ITYTLS(! l!!
FTYILSOL,T) = ORCANDCITYTLSCI, II o1y, 02)
1200 CONTINUE
4 GEPLTASY
€ GEPLTASY
[4 ' START THE PLOTTINGGEPLT45S
1220 WRITE (&6, 12401 BEPLTASE
1290 FORMATE IHL, SBYX, ISHSTARTING PLOTS/) GEPLTAST
t COMPUTE THE NUMBE3 OF GAIDS REJVIREGZEPLT4SR
NGADS = 9999 » (TI-TAV/TPG BEPLT®SY
< lNIlllLI!E THE ABSCISSA LIMETSEEPLTRED
x i ) EEPLT45)
!!SN = GEPLTAE2
t CENTER THE CASE TITLEZEFLTaz)
NCA = NBLANK [ TITLEA,L2) GEPLTaLY
NPA = 590 - keNCA GEPLTuLS
PR = 214
Lid BT
|4 START THE GRID SET LJIPGEPLTuLL
B3 1629 I=1,RGRDS GEPLT4GY
NFINIS 5 0 GEFLTuRE
[4 SET TwE LEFT-HAND LIPTTIGEPLTNES
It = I k\5 EEPLTYTS

ABSL = ABSA GEPLTHTY

BEPLDY
GEPLOTY
EEPLOT
GEPLOT
BEPLIT
GEPLAT
BEPLOT
BEPLAT
BEPLOT
GEPLOT
BEPLOT
BEPL QT
REPLOT
BGEPLOT
BEPLAT
BEPLOT
BEPLAT
BEPLOT
GEPLOY
BEPLAT
GEPLUT
BEPLOY
BEPLDT
BERLOT
GEPLOT
GEPLOT
GEPLOT
GEPLOT
GEPLDT
BEPLOT
GEPLOT
GEPLT
GEFLDY
GEFLDT
GEPLOT
GEPL)Y
BEPL]T
BEPLOY
GEPLOT
GEPLOT
GEPLOT
GEPLOT
GEPLOT
BGEPLAT
GEPLIT
GEPLDT
BEPLOT
GEPLOY
GEPLOT
GEPLAY
GEPLOY
GEPLDT
GEPLAT
GEPLDT
GEPLAT
GEPLDT
GEPLOT
CEPLAT
GEPLOT
GEPLOT
GEFLDT
GEPLDT
GEPL QT
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S R "IBSII z RBSLeTPE [ L L A Tt wectE ) REPLYATR "1V GEPLAT

Mk, L 1 : o Tt GEPLDT
1y, KANG = O O BEPLDT
e, CALL OXDYVLY, ABSL, ABSR DELY, KEX LABX, NURT, 39,0, 1ERN) ‘1 BEMLDT
. © - EBSL = IMTOCASSL-OELAWDELRYeOELY : " BEPLAT
1mo. I85R = ENTCCMBSReDELN I/OELN TeDELY GEPLIY
381, EFCIBSLeDELY LLE. ABSLY ZBSL = I85L ¢ OELX GEPLDT
LN IFL2ZBSA-DELY .BE. ARSR) IBSA = IBSA - DEL] GEPLOT
343, IFIABSA GE. ¥0.} NURE:KUAR-Y GEPLYT
A, t LOAD TME @BSCLSSA VALLESSEPLTAYY GEPLAT
388, [ SET TME ITEM COUNTERGEPLTAEN BEPLQT
"s, =1 GEPLTAES SEPLAT
LI 4 SEY TWE CUAVE COUNTERGEPLTABS EEPLAT
o8, 1198 8 = 1 SEPLYNAT GEPLAT
189, (4 : CLEAR THE SUBTITLE ARRAYSGEPLT4EB BEPLAT
390. 0Y 1320 Ls1,20 GEPLYAGY GEPLAT
LT TITLEBCLY = BLANK ) GEPLTASD GEPLAT
392, 1320 TITLECIL) = BLANK ‘ SEPLYAS]1 - GEFLOY
" CALL FILPAYIS) : GEPLT#I2 BEPLAT
19, FLaE R | GEPLTA%4 . GEPLOY
305, 1340 D3 1360 L=1,9 . GEPLT#YS BEPLOT
3%, 1340 TITCEBLLY = TITLES(L,JC) GEPLTNIL BEALIT
137, NE = FLOGS,6, ITYILSE), JCS) ~ wp SEPLIT
198, IF (NE BT M) 6O TD 1380 & T30 mANY CURVES GEPLT#98 GEPLAT
19, IF (LCLIC+1D.LT. 00 6O T3 1380 & ERAJR ITEM GEPLTH9% GEPLAT
00, FLDCO, 30, TITLEBI LYY = FLOCG, 30,PSYRIKC Y)Y _BEPLOT
1. NPY = 1005 - NCeiR EEFLTSOD GEPLAT
an2. NPMAR T KL ) ' BEPLAT
LIER | S WAETE THE SUBTITLESGERLTS 08 BEPLAT
a0a, CALL RITE2V(NPX,NPY,1023,90,1,NCB, 1, TITLES, ML) GEFLTS05 GEPLAT
LLEN 1320 ¢ = JC + ) GEFLTSO0S GEPLOT
L1’ IF {ITERLJCH.GT.OY 60 T3 3340 BEPLTSOY BEPLOT
a7, RPY = (D28 -(NPY-9) . * GEPLTSDA GEPLOT
ans, KMRR = (NMAR & 1)#18 ) GEPLOT
09, IFCNDAYS 6T, 0) NMAR = NMAR + 1B - GEPLOT
ao. ¢ DRAW THE ERIDGEPLTSCY GEPLDT
M. € suan"\unns DA0YY CALCULATES CERTAIN ARGURENTS FJ& GRIDIY, SUTH AS GEPLOT
L3t A t THE INCREFENTS FOR LINE SPACING DELX AND DELY. TeE FILJWING GEPLIT
a3, t PAJCEDURE ADJIUSTS THE MAX AND MIN LIMITS OF TWE GAID 1) GEPLYT
LILR 4 INSURE THAT THEY ARE INTEGRAL MULTIPLES 3F T»E INCREPENTS GEPLOT
L1118 CALL DACYVE2,YL3CI), YHEC D), DELY,NEY, LABY, NUAY, 35,9, IERY) GEPLOT
LIPS ¥L0J = INTCCYLOUJ ) - DELY }/DELY IeDELY GEPLET
a7, YHES = INTLCYMI{D) & DELVI/DELY)sDELY GEPLOT
LITR iFOYLOY ¢ DELY .LE. YLJCJI) ¥LDJ = ¥L3J » DELY EEPLOT
LILR LFEYRIY - DELY ,GE. VHLSJ3) YHIJ = YHIJ - DELY BEPLOT
LHR Oy = vLds GEPLOT
i YHILSY = VHL} GEPLOT
€22, CALL SETRIVI140,20,50,NRARY . GEPLIT
2. CALL SETCIVILZ,18} BEPLOT
"4, IFILASY EQ.1D) LARY = § . GEPLAT
azs, LABY = -LABY o BEPLT
LYIN CALL GAIBIVI 2, IBSL,IB5R, YLO( 1), YHIL S, CELY, DELY . KEX, NEY, L ART, ‘ GEPLOT
27, 1 LARY KUmX, Numy } GEPLOT
a28, [ . LABEL THE AXESGERLTSIL GEPLT
LTSN L= 165 GEPLTS12 GEPLIY
430, CALL RITEZVU4SE,9,1023,90,1,2%,1,B000, 00 ) GEPLTSI) GEPLIT
411, CALL AITE2V(92,385,1023,189,1,24,1, BC0VE1,L ), AL} GEPLTSIN GEPLOT
LEF ¢ WILTE THE CASE TITLEGERLTSIE GEPLAT
ar, CALL RITE2VINPA 1055,1021,90,) 40,7, TIILER KL} GEPLTISIE GEPLAT
e, 4 CHECK #2R T2D rany TUAVESZEPLTSIT GEPLDY
LRI 1400 IF(K.CT. 4} G TO 1u40 GEPLAT
w35 [ C~ECK FI% EARDA |TERGEPL TSI . GEPLIT

AT, IFILDCEI+1 LT, 00 63 12 1682 GEFLAT
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LIL

§7e,
4Tr.
are.
ATH.
450D,
LI
L1.r N
483,
ahs,
ags.
L1
.,
LL:E
g9,
LLLN
491,
492,
49].
a%a,
495,
A9k,
LL LN
L1
&34,
559,

L E1h ]
106

1409

tazo

%40
[£17]

1880
1504

1520
1580

1550

1553

1854
1580
1578

C

183
1693
4

v

PIFLISW _EQ. 00 EJ T 1809
=9 :

TOD 1803 Xu=RL NTYRS

L= ITEMS#IRK-1) » §

tR=AK

IFeaviLy (G6T. BASAY 62 TY 1afds
13 = 3]+ 1

ABS00IY = TV LY

KP1S = 13

iSW = 0

03 %) L=1,KPT5
Rz [TERSeCIL+L~2)4]e)
OROCLY = NY(m}

LOAD TWE RESPECTIVE JROINATE vavrfSsepiisy
FERESCIIY

I
e

GEFLTS2Y
GEPLTS N

BAAKCH T THE APPRIPRIATE PLITIV SUBRIUTINE CALLGEPLTS2S

CALL BOPLOTIN)
62 TD 1520

WRITE (&, 1860 (TITLES(L,J)L=1,9)

BEPLTS 26

T many CURVESGCEPLTS28
BEPLTS529

FORMATU 15X BHSKIPPING, 51, 548,51, 28HT3) mANY CUAVES OM THIS GRID)Y EEPLTSIO

EQ T2 1550

WRITE (6,1509) (TITLES(L,),L=1,9)
FORMATC 15K, BHSKIPPING, 5%, 945,50, 2LHTHIS 1TER {$ IN ESRIR}

€0 T 1550

WRETE €6,15400 (TITLES(L, ), L=1,9)

FORMATUAS K, BHPLOTTING, 5, $A5)

IFINOAVG (EQ. O & 1D 1575

ERRJA ITERGEPLTSI2
BEPLTS2]
BEPLTS %

GEPLTS Ik
GEPLTSY
BURP THE 1TEM AND CUAVE COUNTEASGEPLTSIE

IFL2 .NE. IABSCITMAVGORAVG+Y1 DY 60 TQ 1575

MAYE = NAYG + 1
TFINJAYS (EQ. NAYG) NOAVG =z D

IFCITRAVGLNAYGY (GT, 0) GO YO 1575

TF(X+] 6T, %) GD TQ 1575
TFOLDCO S+l (LT, O) G2 TD 1575
NC = FLONA,6,TTYTLS(L,))) - AT
K=K+« }

TITLEBIL )} = PSYMIK)

TITLEBL2) = EHAVERAG
TITLER(Y) = AHE

D 1553 L=R,20

TITLEBC(L)Y = ¢H

NPY =1005 = 1BWNC

CALL RILE2VINPX,NPY,1021,90,1,M08,1, TITLER,NL)

ESw = 1

D2 1558 k=1,NTPTS
BABSILY = ABSLISTARTsL)
JRDLL Y = AYGONAVE)
NPTS = NTPTS

CALL FOPLOTIKY

CONTINUE
J=J3e1
K = Ks}

IF t) (LT, ITERS) G TQ 1580
KFINIS = 1
62 TJ 1809

EF ATEER{ 3y LG6T. OY 62 T3 1400
IF {XFINIS.EQ.0Y GI T 200

IL = IA
ABSL = AB3A

EEPLTSRY
CHEZK FOR END OF ITERICEPLISK]
EEPLYS542
FEPLTES]
GEPL TS
THEEK FOR KEW GRICGEPLTSGE
CEPLTEAE
CEPLTEYT
AEFERENTE TWE NEW GRID JEINCP: TEop
SLeL TG
FEPLTES

ot i 1,
o GEPLAT
" BEPLDT
. BEPLOY
| GERLYT
CEPLYT
SEPLOT
SEPLOT
EEPLOT
EEPLDT
GEPLOT
EEPLIT
EEPLYT
GEPLOT
LEPLOT
GEPLOT
GEPLAT
CEPLOT
GEPLOT
SEPLAT
GEPLOT
EEPLAT
BEPLIT
BEPLAT
LEPLOT
CEPLAT
BEPLQT
SEPLAT
BEPLAT
BEPLOT
GEPLOT
GEPLAT
GEPLOY
&EPLDT
GEPLDTY
GEPLOT
GEPLOT
GEPLAY
GEPLOT
GEFLAT
EEPLDT
EEPLAT
GEFLAT
GEPLDY
GEPLOT
GEPLOT
6EPLAT
EEMLOT
GERLOT
BEPLOT
GEPLQT
GEPLAT
GEPLOT
GEPLIT
GEPLAT
GEALQT
GERLAT
BEPLIT
CEPL2T
GEPLAT
FE®LIT
GEPLDT
GEPLYT
GEPLIT
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1620 LONTINUE
e =0

1640 CALL FILPAVED)
WCASE = MCASE + 1
63 13 20
Exd

"

* BEPLYSSE
fEPLTSS2
CEPLTSSY
CEPLTSSS
EEPLYSES
CEPLTSSS

CEPLOT
GEPLYT
EEPLDY
GEPLYT
GEPLT
GEPLOT
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TrLar

23.
EL
2%,
6.
Ir.
29.
2.
30,
.
3z
n.

EOPLOT

14

15

gaPLal.  GOPLOT  EJRPLOT.  EOPLAT, EQRLAT,  6IPLIT

SUBRIUTEINE  BDPLITUNSYA)Y .
DIFENSIIN  ASYACSON,35YMISE ), BUFALARDO ), ARSL1D,2R0C1)
COMEIN  NPTS,TPG,BUFA

ECUIVALENCE CBUFRLLY, ABSE LY, (BLFRI 2501 1,000 1))
INTEGER 15Ym(2)

DATA  ISYMZAWIZIN L 6H ’

FNP = NivMs2 ¢ &

DT = PESINATS) ~ ABS(L}

&P = FNF » DUJTRG + 1.5

KeP = WP - 1

Nz KPTS 4 KPP

ASYRCEY = RBSLT)

osYm(1) = DROL1Y

ASYR(NP Y = ABS{NPTS)

OSYAKPY = ORDIKFTS)

KK = 0B

D3 18 1=2,NPP

K = MK 4K

LE=NEVLABS(RK YD

I¥=NY¥(IADLRK D)

CALL RITEZWIEX,1Y,1023,%0,1,1,N5¥m 1SYA NL)

CONFIRUE : +

IXA = NIVOABSCED)
1¥AzRYV(ZROCL D) '
0d 1% {=2,NPTS

138 = NXVCABS] )

1¥8 =NYVCDRD(D Y)Y

CALL LINEVEIXA, IVA, DXB,IVR)
1Xa=118

IvR = Iv8

CONTINUE

RETURN

ExD

sorLoy,,

Gamor,

50PLOT

S0PLOT
earLOY
GOPLOT
6arLaT
garLaT
GIPLOT
6OPLOT
saPLOT
BOPLDT
BOPLOT
E0PLOT
BoPLAY
GQPLAT
60PLQT
&IPLOT
GOFLDT
BUPLDT
GAPLAT
sapLOT
BOPLOY
BOPLOT
EOPLQT
[hid)

T BIPLOT

&arLat
SOPLAT
SOPLDT
60PLOT
6OPLDT
GOPLOT
BOPLOT
GOPLAT
BOPLQT
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TERA ' MEATER * WEATER - WEATER  MERTER ' 'NEATER 1+ WEATER ~WEATER ' 'HEATER. " "HEATER '+ WEATER

X SUSRIUTINE WEATER(Q,QNT,KIDE, FSEN, TN, TIFF § © ol MEATER
.t - . NERTER
3. LFCTSEN LY. TN D 63 T2 200 WEATER
. IFCTSEN .GF. T2FF3 6D T3 A0 HEATER
5. 0 2 0 + QHTeXJDE : KEATER
.. PETURE . MEATER
1. 100 RODE = @ e HEATER
.. RETUAN . *e-1 . _REATER
’. 200 Xa0E = 1 . - KEATER
0. B =0+ OHT WEATER
1. AETURN N ' MERTER

it. . END . . HEATER
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L
o O
AR
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VR S RSN RSN
T o3 09 =l 7 W I L A

R R Y Y
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(LY.}
L

W3TAY

1]

MNITRY - MSTAY o« NSTRY oo (MSTRY oo oMSTAY e -MSTRY oo v STAY son «MSTRY tonr e HETAY 1ee -

SUBRIUTINE WSTAYIPR,VP,0, TINC }

DIRMENTION PALEY, ¥PLLE, WIDL

ComrdN FTEMP £ TILD

COmmON fPIINTN/ LKIDE

COMMAN FESPALEZ NOLM, NTH, NEXTLYD
COMdN JFIXCINS CONELY

Cormdn JTITLE 7 RERDER( 1)

CImmIN JOIRENSS NNA, NND, NSL

EQUIVALENTE (NPR,PRNY, (NVP,VPN), (N, WN)

OATA MK 7 O/
OATA LL # O/
QATA LY 123/

o1 = CONLY)
PRN = PR (1)
¥PN = ¥P (1)
w o= v (1)

TFOKN 6T, 0 G 1) 1O

IF(NPA LT, 1) NPR
IFCNYP (LT, 1) NYP
IFCNY LT, 30 KW

H o

TFCULNIOE (EQ. Q) CALL NNREADL1)

WRITECLTY WEADEA, (LL,1=1,8), PR, WYP, LL,LL,ELL, M, LL,LL, WSL,

1 CNEXTEUNIDESRTY, L= N5L)

TimE2 = 0.0

TIMEL = Cas(13) » CONGR)D
CALL HSYTRLTIRED)

=1
GO D 50

TIMEY = TIMEZ « OT
EFCCaNE 101, 000000 LY. CONI3NY G3 T 12

B0 TQ 1%

IFCTIRE? LT, TINC Y 6D Td 5D
IFeCanity AT, TIMELY GD T2 50

TIREL = TaNCL)
TImE? = 0.0

CALL BSTIPICOMIL))
TFOCaNI 1191000900 LT, CONME DY) 6D T3 59
CALL MSTTPC-CONI1}Y

KX =0

END FI1E LY
CONTINYE
RETUAN

SURBRJUTINE HSTIPLXTINE)

WRETECLTY XTIME, (PAC[+1), 1= NPR), (WVPCI+1) 1=1 NVP},

RETURN
ENQ

TEIGIRE N TR AL NT

[N

1, 1=1,N5L)

HSTRY .

w3TAY
RITAY
HETRY
NSTAY
RSTRY
HKSTRY
W5TRY
HSTRY
HSTRY
N5TRY
HSTRY
H5IRY
H3iAY
HSTARY
HSTRY
H3TRY
WSTRY
W3TRY
W5TRY
H3TAY
HSTRY
WSTRY
MSTRY
H3TRY
HSTRY
HSIRY
HSTRY
H3TRY
HSTRY
HSTARY
H3TAY
W3ITRY
HSTRY
HSTARY
H3TRY
HSTRY
HSTRY
HSTRY
HSTAY
HSTRY
HSTRY
HSTRY
H3TRY
H5TRY
H3TRY
H3TRY
H5TAY
H3TRY
HITRY
H3TAY
HSTRY
HSTRY
HSTRY
H5IRY
HETAY

i



£9-Y

L1

DR USRS -

WICNT

' . [P reer ey oy, per

HECKT HICNT WICKT NICNT HICAT MICKT RICAT NXCKT

. Cr o . f Ny

SUBRJUTINE HXCKT €X1,X2, 03, X0, K5, 76,77,18,%93

L ANAYSIS OF COQUNTER FLDW MEAT EXCHANGERS

10

2]

¥

-

L1}
50

100
[ 133

OISENSION CPL2Y, FR(2), KCPL2), TINCZ), TUT(2), WCPL2)
EQUIVALERCE [NUA,UAY, CNLP,CP)

R =X
FRIYD
FRI2)
[d IR D] 11
Crezi = 18
TINC1Y = B8
Tik{2Y = X7
LTI ;
LT IER
0o 10 1=1,2
TIFLFROLY .u 0.03 63 tu 100

CONTINLE

TFCRCPCRY LT, 1 .OR. NEP(L) .6T. $5000) €3 T2 3

TAVE = 0.5s(TINCD }eT20TCL DY

CALL TIDEGIS TAVG, X4, EPC1 )}

IFINEPCZ) LY. 1 LOR, NCP(Z) .GT, &5000) GO T) &

TAVG = 0.S+{TINI2)-TIUTC2)}

CALL D1DEGL( TAVG, XS, CPIZ1) ‘

CONTINYE

WEPCLY = FRU1MSCPLL) ‘P
WEPL2Y = FRIZISLPI2} SNEW
IFCIABSINYAY (LE. 99999 _AND. IABS(KUAY .6T. 0)
1 CALL D2DEGLEFALY),FRC2), TN, UA) .

15 =

fL=z12

IFCWIPEL) LLE. WIPC2)Y RO TO 20

15 = 2

iL=1

GEPRRT = WCPLISIAWCPLILY

1FIRCARAT 6T, 001D GO T3 30

€FF = 1.0

£0 T2 50

IFCMCPRAT LY. .99% .OR. WCPRAT .GT. 1,000% 6D T3 a0

EFF = UASFIMCPIIS It

62 T2 50 .

E = EXP{-UA/CPLIS) + UAZWIPCIL Y)Y

€FF = (1.-EXH{ 1. ~W{PRAT+EY}

TOUTCISY = TINCIS) = EFF#OTINCESY-TINCIL )Y

TIUTCILY = TINCEL) + WCPRATSCTINGIS)-TAUTLISYY

28 = TJuT{l}

oz UMY

RETURK

WALTELS,101) FRLT)

FIAPATCING E3V(1Hs 3277 THE WEGATIVE FLOW RATECE1S. €, 15 NIT ALY
YEQ, ETECUTION TEARINATED [N SUBRIUTINE MXCNT/Z2IX l]lllﬂ'll

CALL WLKBCK

CaLL EXTT

XD

1n
n

H o H -

s n o

Hilut

NECHY

HELNT
watnt
HICNT
HALNT
LHL |
WACNT
HITNT
waLut
HACNT
HICNT
nACNT
WACNT
HACNT
MACNT
NXUNT
MWICNT
HEKCNY
HECNT
HXTNT
WXLNT
HECNT
HECNY
WECKT
HECNT
NXLNTY
WECNT
WEICHT
HXCNT
MICNT
HXCNT
HXCKRT
HICNT
HICKRT
MICKT
HICNT
MICKT
HICNT
HACNTY
HICNT
HACNT
WICNT
HICNT
WICNT
HXCNT
HACNT
HICNT
HICNT
HATNT
HXINT
HICNT
HICNT
HACWT
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R3S HIZADS RICRIS HECAJS HICAJS HICRDS HICADS MICRS HRLR)S WICRIS  WRLRAS

. SUBRJUTINE MXCRISCNY, X2, M3, T8 2%, 56,07 ,28,79, K27} HICRYS
2. € ANALYSTS OF CRISS FLOW WEAT EXCHANGERS . MICRIS
3. BIMENTION CPLZY, FA{ZY, WEPCZ), TINI2Y, TOUTL ), WlP(2) HICRIS
LR EOUIVALENCE SNUA,UAY, INCP,LP) MICRIS
5. € HICRIS
8. A = 71 RICRIS
1. FRLL1} = 72 HICRIS
o, FR{2Y = 1) MICRJS
,. CPILY = X HICRDS
11 CP(2) = 25 HXCRAS
it. TINCLY = %8 HICADS
12. i TNt 2y = 27 HICRAS
18, TOUTELY = x§ WICRDS
14. TOUTE2) = 19 RECRYS
15, - 10 1212 . KICAJS
14, IFCFACL)Y LT, 6.09) 60 TD 100 . HXCROS
17. 10 CONTINLE MYCTRDS
18, IFCRCPONY LY, 1 L0R. KCPC1) .GF. 850000 62 T3 ) WXCADS
19. TAYE = 0.5« TINC Y DeTOUTLL )) HELADS
0. CALL DICEGICTAVG, X%, CPL11) HXCRJS
2%, 3 IFINCPL2) LY. ¥ QR, WCPCZ) .GT. 650000 63 T3 & HITRIS
22, TRYS = O, S=(TIN 2)-TIUTL2)) HICRIS
1, CALE DIDEGYC TANG,X5,CPL2 ) HXCRJS
N, & COMTINVE ' RICRIS
5. WCPLLY = FROLIPCRP(1D wNEW HICRIS
2¢. WCP(2) = FRI2)ICPLZY wKEMW HACRIS
2r. IFCIABSENUAY LLE, €9999 .AND. IABS(NUA) 6T, OF HICRIS
e, B CALL 'D20EGLIFROLY, FRE2),X1,UAY HILRAS
. 15 =1 ' HACRDS
39. n=2 KICRDS
LY IFIWCPL1) (LE. WCP(ZY) BD T 20 HECRDS
32. 15z 2 HICADS
n. L=1 HXCRDS
LN 20 WCPRAT = WCPIISI/WCPLIL) HECRJS
35, IFINCPRAT .6T. _001) GO TO (30,%0,%0,&8), RIDE HXCADS
34, EFF = 1.0 WICRDS
n. B0 YO 70 MXCAZS
LN ME = EXP{-UAr TReULPUS 1os  22/WCPITLY) ~ 1. HICR]S
39, EFF = 1. = EXP{EWCPLIL YoUAss 22/PL 15 el 22} . HICRIS
. 60 ™) TO HICRJA
al. A% UAS = UAretPLIS) MICRJIS
2. UAL = UA/WEPCIL) - WICRIS
L: EFF = UASAHUASIUL,-EXP(-UASI) + UAL/{1.<EXP(-UALYY = 1 ) . HACRIS
kLN 60 19 TO . HACAYS
L1 S50 EFF = {1.-EXPL-WCPRAT bl 1, ~E4P1 -PASCPL 159D 1 3Fw~PART ! o HICRAS
A5, &2 Td Y0 CHXLRDS
AT, 80 EFF = 1. = E¥PC-WCP{ILM/WCPUIS I el 1. «EXPL =LAL/WES( I DY) . WICRIS
48, T8 TIUTITSY = TINCIS) - EFF+CTIRCIGI-TIN T 0} . KECRISG
A%, TOUTLILY = TINCIL) » WOPRATS(TINI[S)-THRC TSN HICRYS
50. X8 = TaeTeny MEICADS
L1 9 = TAUTL2) WXCADS
52. RETURN HXCA:
53, 100 WRITECE 191 FRLL) HICAYG
LI 101 FOAPATIEHD 130C AW YA/ THE NESATIVE FLOW BATESE1S.8,* I3 KIT ALLDW HXCRYS
L1 FED. EXECUTION TERMINATED TN SUBADUTINE HXZRIZ* 271X J3NC1ra)} HECRDS
1N CALL W KBIN HXCAZS
i1, CALL €217 HYCRJS

58. ENO HXERYS
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FF

KEEFF HIEFF HREFF WIEFF HEKEFF WIEFF WIEFF

SUBRIUTINE WEEFF TXL,N2,40,%% 05, 95,27,07,%9)

€ ANALYSIS 2F KEAT EXCHANSERS wTM EFFECTIVENESS GIVEN
DIRENSION CPOZY, FACZ), NCPC2), TINI2), TOUT2), WCPL2)
ELUTYALENCE (KEFF,EFF), CNCP,CP)

EFF = 11
FRCYY = W2
FALZY = 1)
CPLYY = 3
tPL2Y z 1%
TINCYY = X&
TN 2y = x?
JUT(LY = 38
TaUTE2Y = X9
03 10 1=1,2
IFCFRCTY LY. 0.0 63 T2 100
10 CamtINUE
IFCWCPULY (LT, 1 JOR. KEPCYD LG6T. E5000) 62 TD 3
TavVG = Q. 5o {TINC1I+TRUTLE D)
CALL DIDEGLCTAYG, AN, CR(OI Y)Y
TFUNTPC2) (LY, L (DR, NCPE2)Y (6T, &S060) 60 10 &
TAYG = 0. 5+(TINC2Y-TOUTI2))
CALL DIDEGI( TAYG, XS, CRL2))
& CONTINUE
WCPLL Y = FROYISCPILY
WCPL2) = FRIEZWCP(2)
IFCIRBGUNEFFY (tE. 9999% .AND. TABSINEFF)Y .GT. M)
X CALL D20SGACFRIFY,FR{2),X1,EFF)
15=1
=12
TFOWCPOL) LE, BCPEZDY GO TO 20
15 = 2
=2
20 TOUTCLSY = TINCISY = EFFed TINCTS)-TING IL 3}
TIUTCELY = TINCILY » WCPCISHAWCPOEL ISETING [S)-TIUT{ 15 )
=2 THTL)
9 = TUTLY)
RETURN
100 WRITE{S,1001) FRL])

-

Y

HIEFF

101 FOAMATC MG 1ML 1He /7 ¢ THE NEGATIVE FLOW RATE'ELS.8,* IS NIT ALLDW

XED. EXECUTTON TERMINATED IN SUBRDUTINE MXEFF<2/1% 1310 1Me1)
CALL #tKBCxK

CaLL ETIY

[ 4000]

HREFF

SNEW
*NEW

SNEW
LR |

WIEFF

WIEFF
WIEFF
MIEFF
WIEFF
WREFF
MIEFF
WIEFF
NXEFF
HXEFF
WYEFF
HIEFF
WXEFF
HIEFF
WIEFF
MLEFF
WIEFF
WIEFF
WIEFF
HYEFF
MXEFF
HYIEFF
REEFF
HEEFF
HREFF
WYEFF
WEEFF
HXEFF
HEIEFF
WYEFF
MXEFF
MICFF
WXEFF
HXEFF
HYEFF
HIEFF
HREFF
RREFF
KXEFF
HRESF
WEEFF
MXEFF
MXEFF
MXEFF
WIEFF
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118

ty.
(L
.
1t
18.
19.
20.
.
22.
.
[L
25.
L
.
28,
29,
9.
n.
1z,
1.
is,
35,
3,
I,
18.
n.
Al
at.
LT
83,
Lo
L1
N
LS
g,
&9,

HIFAR

€ AN

10

o

1]
(1.}

100
101

HIPAR HIPAR HIPAR HIPAR RXPRR WIPAR RIPAR WEPAR NIPAR

. L . BER P R N T [N ag ety
SUBAJUTINE WIPAR (N1,¥2,%3,74 15 Xé,07,1% 29) HIPAR
ALYSIS OF PAAALLEL FLOW MWEAT ELCHARGERS KIPAR
BIRENSLIN CALRY, FRI2Y, NCRUDY, TIKL2), TIUTL2), WiPL2) HIPAR
EQUIVALENCE (NUR,UAY, ENCP CPI NIPAR

NIPAR

UA 2 T} HYPAR
FROLY = B2 MIPAR
FRL2Y) = 1) HEPAR
CPCYY = Xy WIPAR
LPL2Y = 85 HIPRR
TENLYY = 36 KEPAR
Tin2y = 17 HIPAR
TauTity = 18 ) HIPAR
YauTi2) = 19 HXPAR
©0Q 10 1=1,2 WIPAR
IFEFROTY (LY, €.0) GO TD 100 ’ ) WIPAR
CONTINUE MIPAR
IFURCPOY Y LT, (DR, NCPCLY (BY, 450003 60 TQ 3 HXPAR
TRYG = O.5«{ TIN[1D+TOUTLL }Y HXPAR
CaLL DIDEGI TAVS, X4,CPL1 Y)Y HYPRR
TFONCPEZY LT, 1 DR, NCPUZ) GT. 65007) 6 T2 ¢ . WIPAR
TAYG = 0.Se(TINC2)-TAUTIZ W) HIPAR
EALL DIDEGIL TANG, X5, CPI2YD BXPAR
CONTINUE, HIPAR
WCPULY = FALLDSCPCLDY ! *KEM RIPRR
WCPC2Y = FALZISCP(2) *REW HXPAR
TFCLARSINYAY (LE. 99999 .AND. TABSINUA)} .GT. 0) HIPAR

% CALL D2OEGLCFRCLY,FAC2Y, XD, UAR) HIPAR
15 =1 HXPAR
It =2 . RIPAR
IFCWEPILY LLE WEP(2}) GO TD 20 MYXP AR
15 =2 : HXPAR
L=t WIPAR
WCPRAT = WCPEISIARCPLTLY NIPAR
fFIwtPRAT .GT. .001) GO TO 30 HEPRR
EFF = 1.0 HXPAR
60 1O %0 NIPAR
EFF = (1.-EXP{-UA/MCPCES Y-UR/WCPLILYII/C ], +WICPRATY HXPAR
TUTUES) = TINCISY - EFFs(TINCIS)I-TINCILYY WXPAR
TIUTCILY = TINCTLY + WCPRAT#CTINCISI-TIUTCLS)) HEPAR
18 = TOUTCYY HIPAR
19 = ToUN2) HEPAR
AETURN RIPAR
WRITEI 4,101} FRCL) HXPAR
FORMATCIHO 1310 EHw 3£/ THE NEGATIVE FLOW RATE(ELS B, + 15 NIT ALLOW HIFaA
AED. EXECUTIQN TERMINATED [N SUBRIUTINE HXPAA/ /71X 13101He)) HXPAR
CALL MLnBCx HIPARA
CALL EXIT . HIPAR

END ' MYPRA
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ECK

LINECH . LINECK ~ {TAFOK LIKECK LINECKT' YLIKECK'' " LINECK' - “LIMECK -

SUBRJUTINE LINECRILY
CIrwIn FFIALONZ WD

TFENC2a0sY 6T, a0 OR, WE29) (EQ. 0) CALL YOPLIN
N2 = KL28) » ]

RETURY

ENT

LINECR "'

" LIngECK

LINECK
LIMECK
LINECK
LINELK
LiNEEK
LIKECK
LINELK
LingCK
LIKECK
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Ry

13,

15,
1r.
18,
19,
0.
.
1.
).
24,
5.
25,
T,
g,
9,
1.
3.
112,
n.
LLN
15,
3.

on,

8.
39,
).
al,
A,

44,
as,
9.
»T.
LLE
9,
50.
%1,
52.
33.
85,
35.
56,
57,
58.
59.

tLINRY

4

40
10

=1

140
110

230
140

2%0
20

380

are

5£0
592

4

[ A R Tt

SUBRDUTINE LINAY I, LREFR_ (BASE, [TIP, XYL, X¥L, X0 MM, 13, N2V, TuM)
DIPENSION TXvi(2), T¥202F L2COUNTLY)
DIMENSEIN ITYL(2}, EXY¥2023  REIUNTLDD
EQUIVALENCEC Y8, TH L XYNN,ADELTY, (CELNE,XY) (1T NORX)
tin tl ASC= BA
CALL  LBSTC RSTAY, MI, PR Y PL- 0001
TCAUNTOZ )= TA"SENMY
ECOURTCIDEARS(IYY
DELTA=ABSCOTY)
CALL ENBLDYE 1YL, BR3 NDD)
CALL BNBCOVCIYU, BSE, NDE)D
IFUNDD.GE . NCED GO T3 80 .
NOT = MDE .
63 T} 70
NOT =KD
CONTINGE
1F{ -DELTA ) 80, 3740, B0
TIVIC1I=18ASE
BIP2 1= 108
1X:LREFA
LIYLE2)=1XY LY
IN202)= 10V 1)
1¥=1x )
TWHI2< [WH72
ST 1=ARAYLE XYL, XYL Y
STOPZ=AMINIC XYY, XYL
T= AMAXLCABSISTOPL), ABSISTOP2 M)
CALL BMBCOVCT, XY, NOMAT ) .
NDPRY=MAXOC &, NDMAX }
TR1AL=D.0
IF (STIP1sSYOP2) LYG,170,110
TRIAL=5TOP2
1F (573710 180,170,170
TRIAL=5TIR}
ICOUNTI11=21.0
TREF=0.0
TE=ARAXII{ XCOUNTL 2D, 1. 0 )eARAXTEXCIUNTCI Y, .00
DELNI=O0FLTASTT '
ADELT=9997999.0+DELTA
IF C(ADELT-ABS(TALAL 1Y 230,120,320
T=A[MT¢ TRIAL/DELNE Y 1T
IF (1) 289,299,288
TREF= TeDELTA .
1F CADELT-RBSUTATAL-TAEF)) 290,320,320
TREF=TRJAL
03 1160 K=1,3
DELEA = BBS! DELTA ¥ P5L-0391
IF {3CQUNTOR)) JBG,E160, 380
T=0£1Ths TCIUNTIND .
T¥NN= RINTCABS TRIAL-TREF }/T) #RCOUNTIR)
Do 1139 J=1,2
A¥YN=XYNN
A¥: TREF+ CELTAVEYN
G T2 (530,5¢91,1
llvl(l!3N!H(1¥l
63 12 599
1XFLCZINYVIRY )
IXY20L1EYII Y
[F LLIYLCTY) 629,829,710

| .
LINRY . LINAY . LBWAY, | LINRY '}ﬁﬂig LiNRY Linfy UL ImRY

LImAY -

Nt
t

Linay

LINRY
LINRY
LINRY
LINRY
LINRY
LINRY
LINRY
LINAY
LINAY
LINAY
LIKAY
LINAY
LINAY
LINRY
LINRY
LINRY
LINAY
L INRY
LINAY
LINRY
£ INRY
LInRY
LINRY
LINRY
LENAY
LINAY
LINRY
LINAY
LINRY
LINRY
LINRY
LINRY
LINRY
LiNRY
LINRY
LINAY
LINAY
LINRY
LTKAY
LINAY
LINAY
LINAY
LINRY
LINAY
LInAy
LINAY
LINAY
LINAY
LINAY
LikAy
L INAY
LINAY
LIKRY
LINAY
LIsAy
LINAY
LIKRY
[NLEL

-e
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i .

L1
LI
ey,
",
5.
s,
4T,
L1
",
10,
n.
12.
1.
Tn,
T,
Te.
1.
LLE
9,
84,
n,
",
3.
(L
8s,
"%,
ar.
.
",
f0.
",
"”.
7.
",
LI B
s,
”.
”’.
s,
100,
108,
102,
101,
Lo,
105,
108,
107,
1eg,
toe,
110.
L.
112,
ml.
tle,
LI
s,
17,
e,
119,
f20,
121,
122,

[+ X N, ]

o
1508
500

n

Tio

%0
430
LES)

290
1120
50
"»0

1010

1080

1560
¢

CONTINGE .

LI A

lFLIY.ET.SlJPI.hNDABElTI.GT.D.O'-GO T2 1100
EFORY LT STIP2 AND.DELTA AT 0.0} G T nog

TFCXY EQ.STOPY.OR. XY EQ.STIP2Y 6D 1) 1o

B2 T2 107D
CONTINGE
B 1 350, fik0, YO 3, «x
CONTINCE
82 N € 3508, 3502, 35209, f)x
CINTINUE
IFC EARSt MM 2 LE. §y ) 6 T
JtH = IABSE KA ) - ¢
15 L
CONTINUE
In ® JIN + ¢
IFC OTH LY. IMMSUNR Y ) 6 1D
Fig]) £ 0
CALL LWIBTH mA )

- B T2 3529

CONTINUE
‘1 z)
CONTINUE
CatL YLAGM  INYI0 % ), [NYi( 2 ¥, IR
CALL | LMWIDTHL mp 3

£0 T2 1070

NCPE=NOmAY

ENTY:=NYY

NCHARZENTY

IF CENXY) B00,1146,030
NCHAR = & = wNIY
NDnaz=2

IF CX¥) 950 8&0,950
NOAX=PINIINCHAR, NDMAY )
NCHARS2

IF INTRAY) 890,920,890
NCHAR:=KLAX

ANIY=NCHAR

60 T {9580,1010),1
IRIXYIC1D-C NCHARS TLK 3/ 2+ fuHD2
D TO 1040
IY=IXY I 2o JwHD2- 10

CALLBABCOVE XY, BCDLD, NDS)
Iy = Jyx

IntN=1ra-12
SFONDS.LT. 1) 6O T 10%e
MRNZNCT-NDS

IFINNA. EQ.0) GO TO 1500

IFLI.€0.8) £3 T2 1500
IR = 12 + Nhwer2
IntM 2 12y - 12
CINTINUE

»ls

bl

BESIN PRINTING LARELS
CONVERT T 8CD

SKIPRPING LEADING SPACES

PRINY LERQING NUMERALS

CaLy RIIEZVGlll,IV,!OQQ,QD,I.NBS,I.BCDHU,NLR37|

RFCRY_EQ.O00 6D 1] tOse

GIY = ABS{XY)

INN = GXy & 8

Iy INN

TFORSSOXXY-GXY ) LV, ,09301) 63 T3 1045
ITE z)1¥x +» NDS ot2

M5C- oy

R5C~
nst-
L1
ASC-
mSC=
M5~
RSC~
nSC-
AL~
RiC-
LI
ASC-
A5C-
R5C-
mst-
msC-
ASC-

10, 1Y 2 0,12 mse-

m5C-

LL]
(1]
[1]
AR
LL]
L1
L1}
LL]
1]
LL]
(L]
Al
AR
LL]
L1}
ah
L1
L]
(1]

"LINRY

LIngy
LINAY
LinAy
Linky
LIKAY
LinAY
LINRY
LINRY
LinAy
LINAY
LINRY
LINAyY
LINRY
LINRY
LINRY
L INAY
LINRY
LINAY
LINAY
LINRY
LINRY
LINAY
LINRY
LINRY
LINRY
LINRY
LinAy
LINRY
LINRY
LINRY
LEINRY
LINAY
LINAY
LINRY
LINAY
LINRY
LENRY
LINRY
LINAY
LINRY
LINRY
LINAY
LINAY
LINAY
LINRY
LINAY
LINAY
L INRY
LINRY
LINAY
LINAY
LINRY
LinRy
LinAY
LINAV
LINAY
LINRY
LInay
LINRY
LINAY
LinvRY
LinAy
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. LR ‘ rooa r - R .
ﬁl‘!. £ PRINT DECIMAL PIINT LINRY

1, 1086 CALL MITEZVCINE, 1Y, 3030,90,0,1,1,1n, RLAST) LINRY
125. 13 12ke1D LINRY
e, NICE1 A A LInAY
1T, 1FENDS.LE.0) GD TD 10aR ’ LIkRY
Ve, K20 = NDS+1 Linhy
129, 60 13 1909 LINRY
110, 1048 1FIRDS.E2.00 6D T2 10%9 LIaRY
1, KTY = ABSINDS} LINRY
132, 03 1047 ING=1,KTE ) LIkAY
1. t WRITE LENDS 1N FRALTIDN LInAY
138, CALL MITE2WILaX,1¥,2900,90,1,8, 1,145, hLA5T) LInAy
135, 1xx=11xe12 ' LINRY
136, 1087 CONFEINLE LINAY
17, 1089 CONTIMVE LINRY
130, C PRIMT TRALLING NURERALS LiNAY
139, CALL RITEZVCLYX, IV, 2000,99,1,1,80C, RCCWD, WLAST) | LINAY
tag. 1048 TF(RY_GT.00 6T YD 10sR LINRY
(L1 4 PAINT mINIS SIGK LINRY
182, CALL RITERVLIAEM, 1Y,3000,90,1,1,1,14- NLAST) LinRY
183, 1068 CONTINCE LinAy
184, 1010 TANKYNSXCIUNTIR] LINRY
a5, ED T3 «70 LINAY
HLT" 1100 DELTA=-DELTA LINAY
1ar, 1130 CONTINLE . . LINRY
148, L1480 TONTINUE LINAY
129, 740 CONTLRUE . . LINRY
1590, CALL LWIDTHE  1STAY ) nSC= AA LINAY
151. RETURN LENRY
152, EMD LINRY
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10,
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120

180
i

- -

33

o

pLaAR  mCORE U mCOmS ' TRCOAB T RCD=R T ' MCOMB

BIFENSTON KBUFRC27T Y, DATRC 100D, ALPHALIS)
DIRENSIIN XSTARTCTY, NSTIPITY ' :
BIFERSION ADDCT Y

DATA ISTART, ZSVQP, ADD/ZYsD./

DATA ALPHA FIWA, UWE IMC, YWD, WS, 1 AME, LMF IWE, [MH, AW, INS, INK,
1 LI LU

WRITECE, )

FIRMATE KR IQI4DuTAYT FRAOM CIMBIN AJUTINE+#S)
REACIS,120) NTAPE, TUNIT, KT, ®JDEZ, INC
FIRPATIAIS)

IF(WTAPE €D, 0) 6 T2 209

IFL &7 (EC. O KT = 1]

IFCIUNTT (EQ. OF IUNIT = 7

REWING NT

EJOEL = O

TF NTAPE (LY. O) ¥Q0ET = 1

NTAFE = IABS(NYAPE?D :
TFOKICEL .NE. O3 RERDIS,2TY (RSTARTCID, NSTIP(LY, 11, ,NTAPEY
IFtKJCEZ .RE. 0 AEADCS,180) ADD
FORmMAT(TFE0.0)

FORMATLI4F5.3)

B 18 L = 1, NVAPE

n=0

1 =1L ¢« IUNIT ~ &k

REWIND 1}

MEAD {13 WBUFR

IF &L .KE. NG TO 8

WRITE {XT) NBUFR

HTOTAL = © .
03 & J=11,17

KTQTAL = NTQTAL + NBUFRLD}

CONTIMIE

READ €17 TIAE,COATRIK), XA=1,KTQTAL)Y

TIME = TIME + RDO{L Y

IF (TIXE LT, 0.0 _AND,. L .NE. NTRPE) &} T 158
1F (TIME LT, 0.0} 60 TO 10
1F¢TIFE-RSTARTIL MG,

TFEXSTIFLL YN, N

TFCTImE-XSTIPCLINIY,

TimE=-T1ME

1FCL-NTAPE 115,10,

Azm-i

JFim GT. 0Y GD TQ &

n = AN

STIME = TIME

MRETE(XTY TIME, (DATA{K]), K=Y, NTOTALY

IF ¢TIMEY 12,9,9 .

READ (1Y TIME,(DATACKD K21, ,NTITALY

TIRE = TIME + ACO(L)

IFCTIFE-XSTRATIL ))A,

IFCTERE-2TIME b21,9,10

WRITE (&,24)

FIRMAT ¢ 7710XI4HTAPES ARE NJT TN THE CQRAECT QATERD
CALL EXIT

END FILE 0T

REWIND KT

REWING |

ETIME = wTIRE

MAITE (6,200 L, ATIME

RCIMD Acoks | T ACORD

' LNy
' NCORR
[iehl] ]
LIS ]
acome
[l
ACOma
nLomg
ACOME
ACORE
acomn
ACOmE
L))
nLang
ALOME
L] ]
nCOme
niams
RLOMB
(LY
nLoms
ACang
OB
HCOnB
ntime
N
nCard
ntamg
neamg
nCOmE
LIS
neang
RCOMB
neang
ATIMB
[ hl]
ACInB
neamp
o))
HCOMB
ACOmB
rCamB
neiams
MCJnp
nCImB
nLamg
nLame
neamb
PLONG
HCmB
nCOmB
RLdmB
ALOMB
MCYrB
ncong
KCONE
RLONB
rnCamg
L1, )
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b,
4.
a2,
4).
.
.
46,
[
ia,

20 FORPATULIL aHTAPE 13, LOM ENDING AT Flb.%, TIN MAS BEEN LIADED
e . et W il .

1 ON REY TAPE.4)
I8 CONTINGCE

1FLET (6T, 351 &3 T 200
WRITECE, 33 NTAPE, ALPHACXT)

30 FOAMAT (LKITOTINDATA FROMEZ, J8H PLOT TRPES MAS BEEN COMBINED ON LN
UL a2y

00 StaP
END

L]
ACOMB
L]
L] ]
[l )
PLOms
RCO%B
RCInB
RC2MB
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2.

n.

nFi0

50 PF5D . PMFSD .- PFSD - MHSD P30

SUBRIUTINE AFSCLA N, 5)
CIRENIIIN AL}

CIUBLE PAECISION BRIV, DSim
INTTEALIZE DIAGINAL-LOI®
Krty = ¢

(LT ET N ]

KPIV = EPIY ¢ &

ING = WPy

LEND = K =}

START TACTORIZATION-LIIP IVER K-TH RIW
DY 11 I=K,N

osum = 0.DO

IFILERDY 2,4,2

START INKER LDDP

¢

[ 4

[ 4
200 3 L=1,LEND
CLANF = KPIY - ¢

LIND = IND - L

: -

£

[

t

5

[

9

4

10

1]

12

DSUR = BSUR « ALLANF YeR(LIND)
TRANSFORM ELERENT ACIND)

osun = A INDY - DSUM

IFETI-00 10,5,10

TEST FOR KEGATLVE PIVOT ELERMENT AKD FOR LOSS OF SIGNIFICANCE
IFLosUm) 12,12,4 .
CIMPUTE PIVIT ELERMENT

DRIV = DSOATLDSUR)

MEPIVY = DPIV

ORIV = 1.00/0FLY

B Td 11

CALCULATE TERMS IN RDuW

ACENDY = DSUMeQPIY

IND = IND » 1

RETUAN

RETUAN 3

END

- MFSD

nF50

i F "so

231
FF50
7l
RF 5D
MFSD
50
PFSD
FE50
M50
RF 50
W50
M5S0
L3}
PRFSD
PFS0
FFS0
MFSD
PFSD
PF5D
R¥ 5D
AFS0
L1
"0
LR
MF50
RFS0
#F50
W30
PFSD
PF S0
WD
PRFSD
PF5D
RESD
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ANK

9.
19.
it.

NEBLANK

]
40

WELANK KBLANK ~ "NBLANK

FUNCTION NSLANK (WJRD,N)
INTEGER  WIRDE 2% ), BLANK
OATR  BLANK/GM /

Ml =N ]

00 20 m:1,N

1=N1 -1

TF (MQADC T Y-BLANK) 40,20,40
LONTINUE

NBLANK = 6 o |

RETUAN

END

o

T'NBLANE ' I TNBLARK

' MBLANY

EBLANE: ' “‘MBLANR -

09052220

[O002249
bodo2259
0anoz289
Qnoo2214
Q0002280
06002290
0o00230%
093002110
09002120

‘WOLANR -

MBLARN
NBLAKRK
RBL AKX
NBLANK
MELANK
NBLANK
MBLANK
LIJ%.1 o
NLLANK
NBL ANK
NBLANK
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WEUTRP  MEWTRP  NEWTRR WEWTRR'  hEuTer Y KEWTRe T REWTRP  WEWTR KEMTEP

SUBRJUTINE NEWTAPCFA, VP, W, THPTIM)
INTEGER HEADER( 123, FR(L), WPLL), W(})

. COPAON JFLECON/ CONCLD
Commd% FTERR 7 T(L)
COmmON /DIRENS/ NND, NNA, NTL

DATA TUT 7 29 ¢

[

EADC LUT) MEADEA, (NP,1z1,83, WP, NYP, NP,NP WP, Ne, WP NP, NGL
IFLPRC1Y .NE. NPR) 60 12 10
IFCVPLLT a7, NVP) G T 10
TF(W €10 NE. M2 ) 29 T2 10
TFINTL  .EQ. NsL: 62 T0 20
10 CALL TOPLIN
WRITECH,15. AEADER, PAIL), wP(L}, WOLY, NTL, NPR, NVF, MW, NSL
A5 FORMAT{B2HO® o » ITEM CIUNTS FRIM WISTIRY TAPE 03 NIT MATCH [TEM
LCOUNTS FOR THIS RUN @ v =7 BY 29HTHE WISTORY TAPE LAIEL |5 -
2 12A& J7 8K RIUTHE ITEM COUNTS FOA THIS AUN RRE = = = = = 1%,
3 3NPA, 1S, INNVP, 15, DHNW , I5, IMNSL 7 .
. 8% 4IHTHE 1TEM COUNTS FROM THE MISTORY TARE aRE - IS,
5 3KNPA, 1S, JHWVE, 15, 3HNW , 15, JWNSL /)
CALL MLEBCK
CALL £XIT

20 READCIUT) ATIME, (PALTeYD, 1=1,NPRY, CWPLI+0), [=1,NVP),

1 (o I+l 150,00 ), €T (0 3, I=1,N5LY

IF(XTIME LY. 0.0 FEX 1D M b

JF{ETIWE LY. TMPTIM) G T2 20

62 1o 50
30 NTIME = -XTIME

WAITE(CS,40)
A€ FORMAT GOHOMISTOIRY TAPE READ TIRE 1S GREATER THAN THE LAST TIME PJ

LINT ON THE HISTJAY TAPE )
S0 WRITECL,60) XTIME
60 FORMATUE2HOINITIAL TEMPERATURES AND YALVE PISTTIQNG INPUT FROM p-T

1APE AT £12.5 1} '

RETUAN

END

.
NEWTRP

nEWTRP
NEMTHP
WEWTAP
NEWTPAP
REWTAP
REMTRP
NEWTHP
NEWTHP
NEWTAP
REWTHP
NEWTAP
REWTHP
NEXTRP
NEWTPP
WEWTPP
REWIRP
REWTMP
NEWTFP
NEWTMP
NEWTPP
NEWTHP
NEWTHP
NEWTHP
NEWTRP
REWTRP
REWTRP
NEWTMP
NEWTPP
NEWTIMP
NEWImP
NEMTMP
NEWTRP
REWTPP
MEWTRP
NEWTMP
NEWTHP
NEWT PP
REWTHP
NEWTMP
KERTPP
NELTRP
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LN

.
12,
1},
1a,
15.
14,
ir.
18,
LA N
20,
2t.
22.
21,
FL
25,
b,
2r.
28,
29.
0.
n.
32,
n.
3,
35,
36,
3r.
38,
30,
L1
.

“3.

NONLIN

C

(]

L]
B&

113
L L1

KINLTN

SUBRJUTINE MOALIN
INCLUCE COMm,LIST
WNE = MRAXNND

DD 50 1 z I, NNC

oty = 0.0
¥EEPL = NDIM
NEEPL = NTH

RDIm 3 ROIM - NNC
NIH = NTH ¢ NNC
TaLL vARSLY

KDIRm = KEEP]
KTH = KEEP2
1ns=4%
J2 =1

IFUNND.EQ.0Y B3 TD 28

03 85 ¢ = I, NND
INCLUCE ¥ARC,LLST
INCLUDE VARG, LEST
g

L6 = FLDOS, 14, RS0 L)
TF{LG.EX.0) GO T &S

NINLTH

ROINLUTH ™ RINCIN

LTh = FLDC2Z, I8, NSATEIL DY

INCLUBE VARG,LIST

CHECK FOR LAST CONDLCTOR
IFENSQUOIEN.GY.0Y GO T3 10

CORTENUE
CONT [NUE

IFLRNA.EQ.0) 60 TQ 156

LL = NND+B

in = ;i

112 = N

03 185 L = LI,NKNC
INCLUCE WROZ LIST
11 = 4t

LE = FLO{5,16,NSQ1C 100D}
LTA = FLDL2Z, 18, N5010 230

INCLLCE wAGE, LIST

CHECK FOA LASE CONQUCTIR

IFIRSANC NI D.6T.0 6D T 135

COINTINVE
CONTINVE
RETURN
END

NINCTN

NINCTNT

MINCIN '

NONCIN

sNEW
wNEW
*NEW
*NEW
eNEW
*NEW
*NEW

.'.-l

NOKLIN

NINLIM
NINLIN
NOKLIN
MONLIN
NONLIN
LhLIBE]
NOKLIN
NOKL IR
NONLIN
NONLIN
NONLIN
NOKLIN
NONLIN
NOKLIN
NINLIN
NONLIN
WONLIN
NOWLIM
NINLIN
NINLIN
NONLIN
NINLIN
NINLIN
NIMLTN
NINLEN
NOMLIN
NONLIN
NINLIN
NOKLIN
NINLEN
NINLIN
NORLIN
NONLIN
NIKLIN
NONLIN
NINLIN
NOMLIN
NINLIN
NOMLTN
NONLIN
NIKLIN
NOWLIN
NONLIN



LY

213

RTWRE "' NTWRX

NTWRK ATWRK © WTWAK NTWRE NTWRE [ {7 NTWRL
i 1 LIRS | v ‘
SUBRJIUTINE NTUAKILIN)
[ 4
LOBICAL LWP, LEFR, LAN, LOP, COP, FIASY
4
DIMENSION ADATALY)
T
COMPIN ZARRAY 7 NDATACL)Y
COmMaN JFOATA 7 L2, L3, LN, LS, L8, L7, LK, LY
COmPdN FFOATA 4 LWP, LIFR, LAR, tOP
COmmIN JFOATA / CQPF, LR, NRJ, AD, LMu, &My, XA, &C2
COMMIN FFOATA / TOL, MEPASS, EPS, FROF
COMMIN FISPACES WDIM, NTHW, NEXT{1)
t
EQUIVALENCE (ROATA NDATAY
£
[ 4
LE0=NDATA{LI%3-3
L25 = NTH « 1 .
NERTCL2S) = NOIM
NPAN = D
FIRSY = ,TRUE,
EFADF = 1.0
<
€ PASS LOOP ‘
<
DO 340 WPASS=1,MEPFASS
bwmE = 0.0
[+

IFL.N2T, COP)Y BD TD &TO
TFC.MAT. FIASTY CAMLL TOPLIN
CALL LTNECKL®)
WRETELS,4960) WPASS, NDATAILINS])
R60 FORMAT{ A#/12H » = v PASS 15, 10M FOR NETWIRR BE, TH » # 3)

TURE LOOP

mhAn

AT0 00 520 1=4,120,5
" 2 L1y « )
NTB = NDATA(K)
NFAM = NDATACK+LY
NTD = NDATRIK#2)
RDAT = NDATALK+])
130 = MNOATA(K+%)

LFIFIRSTY 60 12 a75
NFRM = NEXT{LZ2S+*NFRM)
MID = NEXTIL25+NT])}

AT IFCLNOT. 0P 6D T 500
CALL LINECK{ 1)
WRITECE,#00) NTB, NFAM, NT3, KDAT, RDATA{L2+NTH
a80 FaAmAY( /7 TN THNTE = 110, 8% TuveAm = 119
I BX THNTI = 110, 8N THXOAT = (10 , 8N THGNTB)= GIJ.B

%00 IF(KDATY 505,517,510
505 NTH = WTH + NPRE ¢ |}
CALL NTWREITLIO, ROATACL2Z+NTR I, NFRA NTI}
NTH = 125 - 1
ROATACLA+NTE Y = ROATALLZ2+NTBVADATA(L JoNFRMI-AZATALL J¢NT YY)

e
o
,

ATwAK

WTwAx
ATwAL
aTwhr
L1
ATWAK
ATWRK
ATk
atwAx
NTWAK
WTWAK
LT
NIWAE
WIWAK
NTWRX
NTwhK
ATWHEK
NTWAY
aTwAk
aiwix
ATWAK
ATWAK
L 11"EL
NIWRK
ATWREK
L]
RTwRK
ATwRE
ATwWAK
NTWHK
ATwhx
ATWAK
LIt
HTuAK
NTWAK
NTWAK
ATwAK
AR
NTWAK
L1
ATWaAK
NTUAK
KTWAK
WTWRK
NTWAK
NTWAK
NTWAK
WTUAK
NTRAY
MTWAK
HTuRK
NTW3AK
NTWAL
L]
NTLAK
NTwag
HILAK
L1
[ IPET
LLIPEL
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3.
&%,
62.
43,
L LN
45,
(1N
L1
8.
",
T,
n,
T2,
73,
LA
.
b4
T,
5.
1.
80.
oL,
a.
L1
LL
s,
LIS
a7,
LLI
(LS
"0,
n.
y2.
.
",
"»5.
6.
”,
LB
1",

100.
101,
o2,
103,
108,
105,
106.
107,
108.
109,
110,
111,
ft2.

€0 LRIT, COP) BD T2 515
t.Ll. t‘"gcn‘!' o t LR I | LAY L] LIS FRIALE | [LRNY wy
WALTECE, 5060 NPASS KDATAILLIN1)

506 FORRAT( /s 23 » » & CONVINUIRG PASS 15, 53H FQA NETWIRK M6,
17TH » % »)
£0 Ta %1% : s

S10 CALL FLRESCLID NTR)

[ 4
C ARPLY USER ADDED RESISTARCE TQ FLOIW CINDUCTIA
[ 4
S1T TFILARY ROATALLMNTR) = 1 0/0F O/RCATALLACHTE JeADATACLI+NTR )Y
%15 IFU_NQT. FIR5TY 63 1 520
CALL PRNCKETT(L2% ), NPAN NOATA(K+1))
CALL PRNCNEXT(L25),NPRN NOATA[K¢2))
$20 TONTINUE
C
CALL FLOBALCNPRN L14, O, Q, 0O, EFAOF, OwAY)
[ 4
IFCDWMX 6T, TOLY} 60 TD 530
BY 52% J=a,L20,%
[ IER LR
RFRM = KOATACK+1)
RTQ = NDATACK+2)
WKOATA{KeL) = NEXT(L2S+NFRAM)
NOATALNE2Y = NEXTULZS+NTD)
FFO NQT. LOPY G T %25
4
£ CALCYLATE PRESSURE ORJP IN TiBE ,
€

RTS8 = NOATALK}
NFAM = NOATACK+1)
NT3 = NDATALK+2)
ROATACL9+NTE} = RDATA{LI+NFAM} - ROATAILI+NTID
525 CONTINUE

RETURN
330 FIAST = ,FALSE,
EFROF = FROF

540 CONTINUE

CALL TOPLIN
WRITECS,560) NOATA(LI%+1}, mXPASS, DumX, TaL

S40 FORMAT{BS5HOw » » SUBRJUTINE NTWRK FAILED TY CINVERGE TJ A SHLUTI
10N FOR PRESSURES FOR NETWORK AL, TH » » « 4/

2 BX 19HmAXImUM PASSES - e ’
3 86X 13umaximpm CHAKGE - 613.8 ¢
& BX |FHmAYIMUA ALLQWABLE - G13.9 )
c
CALL #LKBCK
CALL JuTCAL
CALL FLPRNTCADATA{LR), ISHFLQW CONDUCTIRS)
CALL EXIT
C

END

ongu
wNEW
+NEW
«NEW
MEW

NTWRK
RIWRK
RTWRK
NTWRK
NTIWRK
NTWRK
RTWRK
ATWRK
KTWRK
HTWAK
NTWAK
KRTuAK
NTWAK
NTWRK
NTWRE
NTuRK
NTWRK
HIWRK
NTWRK
NTWRK
NTKRK
NTWRK
NTWRK
MTWRK
NTWRK
NTWRK
NTWRK
NTWRK
NTWAR
NTWRK
NTWRK
NTURK
NTUAK
MWTWRK
NTWRK
NTWAX
NTWAK
NTWRK
NTRRK
aTuAK
NTWRK
NTWRK
NTWRK
NTWAK
NTWRX
NTWRK
NTWRE
NTWRK
NTWRR
NTWRK
NTWRK

. NTURK

NTWRK
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cRRL

a3,
L1
A5,
b,
a7,
an.
49,
50.
51,
52,
$1,
5a,
ss,
58,
37,
L1. 0
59,

NTURKT  NTUARD C ' WTWAKL  NTWAKD  NTWRKE O NTWOKL NTMARD KTWRRT NTWRKEC NTWRK)

i I o LI

f + [ IR I ' .

SUBRJUTINE NIMRKLELYN, WIK, NPT, NPY} ' RTWAKL
€ WIWAKL
LOGICAL L¥YP, LIFA, AR, LDP, TOP, FIRST . NIWVRKL
€ NTWAKY
OIPENSION ROATALY)Y ) NTWAKL
1 4 NTWRE &
LOWRIN FRRAAY / KDATAC L) . WTWRKY
COMMIN JFDATA £ L2, LY, L&, &5, L&, t7, L0, LY MTWRKY
TOmm3N FFDATA # LYP, LIFR, LAR, LOP ATWAX1
COmmIN ZFOATA 7 COP, LRY, NRD, R, LMY, NMy, IM0, BC2 ATUREL
Comean fFDALA # TOL, RMIPASS, EPS, FRDF NTLAKY
COMMIN FXSPACE? NDEM, NTH, NEXT(1) NTWAK]
[ o . . PR - . NTWAKE
EQUIVALENCE (ROATA, NDATA) ) NTWRK )
4 KTWRK]
4 . . . . : . BTWREL
L20=HDATACLIA}-3 MTWAK )
L25 = NTH # | niwAk )
HEETCL2S) = MOIR NTRRKL
NPRN = 0 . KTWRKL
FIRST = (TAUE. . NTWRK L
EFADF = L.0 *NEW NTWRKL
c , NIWRKL
€ PASS LOaP NTWRK 1
[ 4 MTWAKY
B 540 NPASS=1 MAPASS NiWRKL
Dy = 0.0 : NTWAK L
4 . NTWAKY
TFL MIT. CO7 ) GO TO AT0 NTWRNY
TFC K3T, FIASTY CALL TOPLIM . WTURKL
CALY LINEZK{S) NTWRX Y
WRITE( &, 4600 NPASS, NDATACLLAe1) NTWRKY
460 FOAMATC//712H # » & PASS 15, 13H FOR NETWORK A2, TH o & »} NTRRKL
NTWRKY
€ TUBE LIP NTWAXY
[ 4 ‘ ATEAYY
AT 02 520 J38,120,% NTURL]
E ERRLINNS NTKRAKY
MTE = RDATALK) WTWAKY
NFAM - SDATAIRsL} NTWAK ]
NT) = NOATALE+2) NTRAK]
KEDAT = NDATACK+I ) NTWAK Y
L30 = NDATALK+%) L[]
t ’ NTWAK] -
IFIFIRSTY G2 1D 475 ' ’ : KTWAK 1
NFRM = NEXTCL254NFRM} . NTWRKL
©ONTY = KEXITCL25+NTD) © o RTweRE)
[4 "WTIWREL
ATS IFC. N}, COP) GX TO 500 . ’ . KTwRK)
CALL LINECK(3) NTWRKY
WALTECS, %8D) NT&, NFRM, NTD, KDAT, RDATA{L2+NTB) MTWAK] -
480 FIAMAT{ ¢ NOTHNTR = 119, BX THWFAR = 113, NTuAx]
VOoexX THNTR = 110, 68X PHKOAT = 110 , BY THo(NTBI= G1X.& 1 NTURAK]
[4 NTWAK]Y
500 YF(RGATY 505,517,51¢C NTURKL
50S NTH = NTH « NPRN + | MTWRK L
ChLL NIWARNCE 3D, ADATACL24NTB Y, NFAM NTD} niwany
NIH z L2% - 1 NTURKE

ROATA(LA+RTE) = RDATA(L2+NTB Y/ (ADAIAIL I+NFRAI-RIATALLIsNTII) ' NTWAKY
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I

.
2.
43,
(L
(T
LN
.,
(1
(1N
10,
T,
12.
13.
I,
5.
Te.
Tr.
8.
9
80,
.,
22,
13,
A,
as5.
s,
o7,
88,
29,
90,
%1.
.2,
.
",
95,
6.
”.
38,
",
108,
101,
102,
1¢3.
10y,
105,
105,
107,
108,
109,
10,
1.
na.

<
4
c

[ 4
C

4
4
c

o Wy PN b e

IFL 2T, COF) 53 1D 515
CALL LENECKC )
WRITELCE 5060 NPASS WODATALLEA+T)
908 FORFATLZ/ 2IM & + »  CONTINUING PASS 15, 13M FO3 NETWORR 4,
1M »ea)
60 T2 515
910 CALL FLRESILIO ATMY

APPLY LISER ADDED RESISTANCE TQ FLOW CONOUCTIR

ST TFCLAR) RCATAILYaNTB) 2 |, 0/C1,0/RDATALLA+HTA JeADATA(LA+NTD )
515 1FC_KXT. FIRST) GO T3 520

CALL PRXCNEXTIL2S ), NERN NOATAIK+1 )

CALL PRKUNEXZT(L25 ), NPRN NDATALK#2Y)
S0 CONTIwUE

CALL FLIBALCNPAN,L14,WEN,NPL,NPD, EFROF,DWMX)

IFtowmx 6T, TJL) G2 VD 330 -
02 525 J=%,120,%

K= Ltla+ )

RFRAM = NDATALK*L}

NTQ = NDATACK+2)

WDATA(N+Y1) = NEXT(LR2S+NFRR)

MORTACNeZ)} = NEXTIL2ZS+NT])

TFC. WY, LOPY GO YD 525

CALCULATE PRESSURE DR3P 'IN TUBE

NI3 = NDATALX)
NFRM = KDATA{Xs])
NTQ) = NCATR{X+2)
ROATACLR+NTB) = ROATACLI+NFRM) - RDATACLI+NTI)
525 CONTINUE

RETURN
§30 FIRST = _FALSE.
EFROF = FROF

540 CONTINUE

TALL TJPLIN
WALTECS, 5600 NOATALLT%#1 Y, MYPASS, DUmMX, TL
560 FORMATOASKO® ® »  SUBRJUTINE NTWAK] FAILED T) CINVERGE T3 & SIULUTI
10N FOA PRAESSURES FJR NETWIAK A&, TH & » = ¢/
T BX 13HmATIMUM PASSES -1 7
3 BY 19umAX MU CHANGE - G618 /
A4 BY I9HMAXIAUM ALLOWABLE - G13.8 )

CALL wLKBCK

CALL JurCaL ’
CALL FLPARTCRDATAILY Y, ISHFLJW CONDUCTORS Y
CALL ETIT

Eng

T

oNEW
*NEW
*NEW
oNEW

wNEW
we-1

oNEW

"wrwAKt

[ 11°.1 48
WTWRCY
NTWRK]
NTWRK]
NTWRKL
ATWRIL
NTWAK]
NTWRK]
ATWAK)
NIuAx]
NTWRA]
NTWAL]
RTuURX]
NTwRAY
NTWRK]
NTWRIE1
NTWRK]
LTS )
L1IGES]
ATWRX1
ATwRK]
NTWRKL
LICEES
NTWRX1
NTWRX)
NTuRK]
NTWAK1
NTWAK]
NTWRX)
NTHRK1
NTUWRX1
NTWAK1
NTWRKY
NTWRK]
NTWAKY
NTWRK]
NTWRK)
NTWRK]
NTUWRK]
NTWRKY
NTWRK)
NTWRK
NTWRK
NIWRK]
NTWIK2
NTWRK
NTWAK
NTWAK |
NTWAK|
NTWRK |
NTWRE L
NTWRK]
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ANN

IT?ﬂIF FTHR!H NTwAEN NTUREN RIWAKN ATWRER NTWAKN

SUBNJUTINE MTWAKNCL LA, MEN, NPE,%PQY
LIGICAL L¥P, LIFR, LAR, LOP, C3P, FIRST
BIMENSIIN RDATALLY

COMAON FARARY £ NDATALYY

Canedn JFOATA £ 12, L3, LY, LS, L8, LT, LD, LY
COmmdN JFOATA / LYP, LIFR, LAR, LEP

COrMIN JFOATA £ COP, LRD, NRJ, RD, LAy, Rey, IMy, 602
COMMIN FFOATA / TOL, MXPASS, EPS, FROF

COmadN FESPRLES NDIM, NTH, WEXT())

. EQUIVALENCE C(RDATY,NDATA)

L2O=KDATAILIR -2
L35 = NTH + 1
MERT(L25) = NOIMm
KPAN = @

FIRST = .TAYE.
EFROF = 1.0

¢
€ PASS LOOP !
[

860

B 380 KPASSS1, MEPASS
ownx = 8.0

IF{.NQT. COP) GO TO a0

IF{.NOT. FIRST) CALL TOPLIW

CALL LINECKLN)

WRITECE, 4401 NPASS, NDATALLIN+1)

FOAMATL 777120 » & & PASS 15, 13H FOR NETWOAK AL, TH » = o)

TUBE LOJP

/70 D2 520 J=4,120,5
K

&TS

aRjo
c.

30
4

508

S0k

Lia + )
NTR NOATALK }
NFAM = NOATA(K+1)
NTY 2 NDATACK+2)
KDAT = NDATA(K+])
L3N = NDATACK+4)

IFIFIASTY G T #15
KFRM = NEXT({L25+NFAM)
MTD = NEXTCL25+NTQ)

IFL NJT, T3P ) G T SO0

CALL LINECKL DD

WAITECE 4B0) NTB, NFRM, NTJ, KOAT, ROATACL2+NTHY

FORMATL 7/ IX ITWNTR = 110 , X THWFRRm = L1,
BX THNTY = It0 , 8% THKDAT = [10 , EK THWNTB)= GI13.8 )

{FUKDAT ) 505,517,510
CatL TIPLIN

WRETEA®, 5067 NDATRAILIY+1)
FORMAT{IEHOY o & KETWDAK A&, 37H muST NIT COINTAIN A SUBNE TWIAK

NTHEN

LU

v
L
b

v

Niunnn

NTWRKN
NTVREN
NTwRAN
Liit]
RIWREN
NTuREN
BIAEN
NTREM
NN
NTWREN
RTWRKN
KTWAKN
KTWAKN
NTWAKN
NTWREN
NTAEN
RTLAKN
RTWAKN
NTWAKN
NTRAKN
NTwAKY
NTUAKN
NTWAKN
NTWRKN
NTWRKN
NTWRKR

" NTWRKM

NTWRKN
NTWRKN
NTWRKN
NTWRKN
NTWRKN
NTWREKN
MTWAKN
NTWAKN
NTWAKN
NIWAKN
NTWAKN
RTUAKN
NTWAKN
NTHAKN
NTURKN
NTWAKN
NIWAKN
NTWRKN
NTURKN
NTURKN
NTWRKY
NTUAKY
KTWURKN
NIVRKN
NTWREN
NTWAKN
NTWREN
MTWRRN
NTUREN
NTWAKN
NTURKN
KTwAKN
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9.
1.
L1 8
43,
N,
5.
L1
T,
(1.8
5.
10.
n.
T2.
T1.
EL
T5.
T&.
T,
T8.
7.
8l
.
82
>
(1
a5,
BS.
8r,
s,
B9,
0.
n.
$2.
.
LB
5,
95,
.
98,
99,

100,
101.
102,
103,
104,
105,
108,
1907,
108,
1098,
119,

hPP

Lo ¥y BN, )

st
ns

520
€
t

t
L CAL
t

510

L0 ]

5860

1+ 0}
CALL sARBLK
CaLL €x.7

10 CALL FLRESILIO, &)

LY USER ADDED MESISTANCE TO FLOW CONOUCTOR

IFCLARY ROATA{LASNTE) = 1. 0701 L/RDATAILA+NTR)I+ADATAILB+NTE Y
TFC B2T, FIASTY 62 TJ 520

CALL PRNONEETLLRS b MPAN NCATAIKsY )y

CALL PRWIKEXTILES ), NPAN HDATAIK+2))

CINTINCE

CALL FLOBALUNPRN, LIN, WIN NPL NPD, EFADF DwRI)

IF{SUNT (6T, TOLY B) T 539
03 525 Fzv,020,%

K =Lin e

NFAR = NDATA(K+1Y

NTD = NDATA{K+2}

RORTACKs )Y = KEXTELL2G4NFRM)
MDATACKS2Y = METT(L25NTD)

[FO.NDT. LOP) GO 1) 526

CULATE PRESSUAE DAIP [N TUBE
NT8 = NDATA{K) .
NFAM = NDATA{K+]) )

KTQ 2 NDATR{Z+2)

ROATACL?+NTA) = AQATA{LI+NFAM} - ROATALLI+NTOI
CINTINLE

RETYRN

FIAST =  FALSE,

EFADF = FROF

CONTINUE

CALL TRPLIN
WATTECL,560) XOATACL18+1 5, MEPASS, DWMK, TOL

FOIRMAT(RSHO» » &  SUBRDUTENE NTWRKN FAILER TD TINVERSE TD A SJLUTY
1IN FOR FRESSURES FOA NETUQRK A, TH & ¢ //

2 X ASRmAXIAUN PRSSES - 16 2

3 BX 1IHMAXIMUA CHANGE - Gl13.8 /

4 BX 1FHMAXIMUM ALLOWABLE - G13.8 )

CALL wixelK

CALL QuTCaL

CALL FLERNT{RDATA(L4), 1SHFLOW CONGUCTIRS)
CaLt EXIT

END

N -t LN N PIr . A

LN B4

sNTW

[T §

sNEW

LR RS

NTWREN
NTWAKN
KTwWREN
L )41

KT

NTWARKN
NTuRKN
NTWREN
HTWRAN
ATUALN
NTWRER
ATWAKN
ATWAKN
NIwAKN
NTWAXN
NTWAKN
NTwRER
NTWAKH
WIWAKN
NIWAKN
NTWREN
WTWAKN
WTWARN
NTWREN
NTWREN
MTWREN
NTWRKN
MTWRKN
NTWARN
NI&AKK
KTWRKN
WTWAKN
WIWRAKN
NIWAKN
NTWRYN
NTWRAN
NTURKN
NTWRKN
NTHRKN
NTWRAN
NTLHKN
NTERKN
NTKAKN
NTHAKN
NTURKN
NILAKN
NYLREN
NTWREN
NTWAKN
NTWAKN
KTuAKN
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. P
5 PFLS PFCS: .« PFCS PFLS PFLS PFCS PFCS FFCS PFCS .- PFCS
, S oo Vo

. SUSRIUTLNE PFCSCPLIC, NLOL MARE) PFLS
t ¢ PFCS
3 LOSICAL RYP, LIFR, oA, LOP, COP, LR, LAY, LPA3S, LPURD . PFLS
., < PFLS
5. BIMENSIIN ALOCELY, NLICLYY, NAPELY} PFLS
.. BIMENSIIN ADATA{1), EXT(}) PFLS
1. ¢ PFCS
(R Cmadn FARPAY 7 NDATAL1) PFLS
T, CommaM STEPP T (1) ) PFLS
10. CammIN FISPACE/ MDIM, KTH, NEXT(1} PFCS
1. €amndN /FIRCON/ CONCLY PFCS
12. CHARIN JFDATA 7 L2, LY, LS, LS, L&, LT, LB, LY . FFCS
11. COnmIm JFDATA # L¥P, LIFR, LAR, LOF PFLS
C 1., CammdM /FDATA / CDP, LR}, NRD, R, Ley, kmy, ¥m:, 602 - PFCS
15. CaAMIN JFCATA 7 TOL, PIPASS, EPS, FRDF ’ - PFCS
18. COAMIN/POENTN/LNIDE . PFCS
", c PECS
18, EQUIVALENCE (ROATA, NTATA), (€T NEXT) PFCS
19. EQUIVALENCE 1 CONCYY, TIMEN), CCONI 21, 0TIMEDY, (CINE28),LEY PFCS
ta. EQUIVALENCE {TSEN,NSEND, (TSET,NSETY PrLS
L. [ S (34
2. BATA RAXL 7650004 L[5
1. [~ . PFCS
. c PELS
25. LYP = .FALSE. PFCS
2, LIEA = .FRESE, PFCS
T, LAR = _FALSE. . PFCS
. LOP = .FALSE. . PECS
9. IFLMLQCOY Y EQ. 8) 6D T 20 PFCS
9. CALL TAPLIN PECS
. NRITEC 10 PLOCE), NAME PFCS
2. 10 FIRMAT{TIHD+ & » INCIRRECT NUMBER (F ELEMENTS INSUT 1Q #°C% FOR PFCS
n. IFLOW DATA, IC = 15, TH o = & 77 8% 4HFOR  984) PFCS
I, €2 T3 1a0 PFCS
s, ¢ PELS
6. 20 L2 = MOCE2) . FFCS
. SFCNDATALL2Y 6T, 03 GO TO 40 PECS
0. CALL TIPLIN PFLS
. BRITE(S,30) NDATALL2)Y, NAME PFCS
"0, 36 FORMATCIZHOs » »  INCIHRECT KUMBEA OF ELEMFS3S [NPUT 1D PFCS FR PFC3
8. LFLOW RATES, IC = 1%, ITH = # & 77 BX GHFJA  9AL) PFLS
"z, £0 T2 140 PFCS
w, c PFCS
(L A0 LY = ML) . . PFCS
as, IFCNDATACLID 6T, 0) 6D TQ &0 PiCS
LT CALL TAPLIR PFCS
., WRLTECS,50) KOATACLYY, NAME ‘ PFCS
LT %0 FORMATITZHO+ » v INCORRECT NUMBER OF ELERENTS INFUT T) PFCS FOR PFLS
LN IPRESSUVAES, 1€ = 15, TR & v & /7 BX ®HFJA 9AE) PFCS
s0. €3 T3 149 R PFCS
L1 4 . FFC3
.2z, 40 L8 = FLatis) PFLS
53, IFCNDaTACLY) LEQ, NDATACL2Y)Y 6D TJ 86 PFCS
LN CALL TQPLIN . . PFLS
55. WRITECE,T0) KDATALL4), NAME PFLS
56, 70 FIAMATCTIHOe » o [NSDAAECT NURBEA JF ELERENTS INPUT T PFCS FIR PFLCS
5T, AFLOW CONDUCTIRS, T = IS, TH » w » #7 AX 4HFJR  9Ré) PFLC3
sq, £ T2 180 PFLS

59, £ PFLS



pg-v

9.
¢l
4t
43,
e,
5.

[ 3

(1.8
(38
To.
Ti.
T2.
1.
Ta,
75,
Té.
1.
To.
1.
BO,
g
a2,
(3
LI
L
L108
8T,
88,
89,
Y.
.
2.
.
LLB
L
L8
7,
198,
"”.
160.
10t.
102,
183,
104,
tes.
104,
107.
108,
109.
1to.
i11.
te.
113,
Tia,
115,
11¢,
"nr.
118,
i
120,
i2t.
t2e.

[a e Ra )

20 15 5 PLOCIS}
SIFEL5 LAT. LY EY T 100
LFCKDATACLSY BT, 8 AvP = TAUE,
100 Lé = MOCLE) .
$FOLS AT, 1Y BY TD 420 e
TFUNDATALLAY _EQ. NDATACLINY LIFR 3 _TRUE.
12047 = MQLe M)
TFUMIDEKORTRILT Y, AY LEQ, 0) 63 T] 140
CALL TIPLIN
WRETE(S,130) NOATALLT), NERE
130 FORMAT{TTHOw » & IKCORRECT KUFEER OF ELERENTS INPUT T3 PFLS FOR
IFLLID TYPE DATA, 1€ = 15, TH ® » o f7 BX AMFOR  9A6}
180 WRIFECE, 1500 ¢PLOCEDY, E22,9)
15) FORRATISHORW = (6, &M APA = 14, &% ACF = 16, M AVP = [B,
1 TH AIFA = L&, &H AFT = 16, &H AAR = 16, &M ADP = 14}
CALL wa3lx
CALL EXIT

LR

140 L = RLICIAY

TFILE .LF. 1) 63 T3 162

JFCKDATALLE) .EQ. WDATA(L2)) LAR = ,TAUE,
Y62 L9 = PLOCEYY

1FILS LT, 13 63 T2 166

IFCNDMTACLYY LEQ, NDATA(LRY) LDP = .TRUE.
$66 IFUKLOCI1Y (EQ. &) 6O TO 189

CALL TOPLIM

WRITE(S, 1700 NLOCE L), NAME

170 FORMAT(TBMO# « »  INCORRECT RUMOER OF ELEMENTS (INPUT T PFCS FOR.

IFLOW SYSTEM DATA, [T = IS5, TH & » » 77 81 4HFJ? 9A4)
CALL WLRBEK
CALL EXIT

180 L12 = NLOL(2)
TFCNDATACL1ZY _EQ. 5) GO T3 209
CALL TOPLIN
WALYECS,190) ROATA(LIZY, NAPE
190 FORMAT(79HO« » » INCOARECT NUmBEA OF ELEMENTS TNPUY TQ PFCS FOR
$SYSTEM PARAMETERS, IC = 15, TH « » s /7 0X SHFIR 9a4)
60 10 220
200 113 = NLOCU 3D
IFCNDATRAELYYY LEG. &%) 6D TO 240
CALL TIPLIN
WRITECS,210) NOATALL1D), MNOME
210 FORMAT(AIHOe » » [NCORRECT NUMBEA OF ELEMENTS INPUT T2 PFCS FOR
1SILUVION PAAMMETERS, IC = 15, TH v » & // BX AFJR  9A4)
220 MRITECE,230) (NLACLIY, 122,6)
230 FORMATCTHOASYS = 16, TH ASOL = 1&, TH ANET = [&, &H AvL = 1§,
T 5H AR = 16, BH KJP = [5)
CALL KLKECK

taLl ExIT
240 {18 = KLOCIA )
260 115 = NLOLIS
280 L1¢ = NLOCUE )

SYSTEM PARAMETERS

300 0P = (FALSE.
IF{RLICCTY _NE. O) COP = [TAUE,
TFLC3P . panD. LNJDE .ED. 0) £ALL NMAEADI 1)
BRY = WLATA(LIZe2)
TFONAY LT, | JOR, NAD .GT. raxiy 63 TO 012
LRI = L TALE.

PrCS
PFCS ..
PrLS
PFCS .
ercs
#FCS
PFCS
PFCS
PrCS
PFLS
PELS
PFLS
rEcS
PFCS
PECS
PFCS

. ¥FC§

PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFC5
PFLCS
PFLS
PFCS
FFLCS
PFCS
PFLCS
PFLS
FFLS
PFLCS
PFLCS
PFCS
PFCS
PFLS
PFCS
PFCS
PFLS
PFCS
FFCS
PECS
PECS
PFCS
PECS
fFCS
PFLS
PFCS
PFCS
PFLS
PFCS
PFCS
PFCS
PFCS
PFLCS
PFLS
PFLS
PFLS
PFLS
PFLS
PFCS
PFES
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3.
t2x,
125,
126,
[¥38
128.
129,
113,
i,
e,
133
1%,
135,
118,
131,
138,
123,
144,
111,
inz,
141,
188,
185,
ins.
T,
18,
19,
150,
121,
152,
153,
15,
155,
156,
T,
%8,
59,
150,

169,
b5,
168,
187,
|11
HLE
LYo,
Tl
i1,
173,
[RL N
175,
115,
i1,
178,
113,
180,
191.
182,
183,
184,
188,

no
an

330

a0

2 NNl

MM

kL]
kLl

kLT

350

mAan

o

80

&3 T 129
LRI = .FALSE.
A3 = RDATAILL2+2)
KRU = ADATALLLI2+1)
TFINAU LT, 1 .0, NMY 6T, MAXI) B0 TO 330
1M 3 TRUE,
R = WOATA(LL2+3)
.63 TO a0
= JFALSE.
EMt = RODATA(LIZ«Y))
= ROATA(LI2+S 192,00

SOLUTION PARAMETERS

L1 = ROAYALL12+1 Y
ATFASS = NDATALLYZ+Z)
|17 = RDATA{L13+))
FROF = RDATALLI3N)

VALVES

IFOLAS .LT. 1) 62 T 510
TF(NOATALLIS) LT, L% 60 TD 510
IFILVP) GO T 348

WRITELE, 3843 NORTALLS), NAPRE

FORMATUTTHU+ » »  INCORRECT KUMBER DF ELEMENTS INPUT YO PFCS FOR
TVALVE POSITIONS, IC = 15, TH « » » /7 83X SHFOR  9AR)Y

CALL WLKBLK
CALL EXIT

LAG = NDATACLISY

8D 104 J=1,L%0

L1 = NDATAILLIS+J)

1] = NODATALLAL+))

MIDE = NOATA(LNEe+n)

IF{MIDE .EQ. D) GO T3 500

IF(NY GT. NDATA{LS)} GO T) 343

WMIN]I = ADATA(L4T+5)

AAAXL = ROATALLAL+S)

NSEN NOATACLY1+8)

It WOATALLAT)

TFLIC LED. 10) G 7D %40

HSET = MDATALLAL+9)

TIFCNSEN BT, O .AND, NSEWN LT, 10000} TSEN = TINSEN)
FFUNSET (BT, O .AND. WNSET .LT. 10000} VSET = TUNSETY
IFCIC (EQ. 12) G2 Td 380

IFLIC (ED. 14) GO TO 420

CALL TOPLIN
WRETE(S, 3500 IC, NANME

FIRRAT{ T2H0s » « [NCIARECT WUMBER OF ELEMENTS iaPeT T) AFCS FQA

IVALYE OATA, IC = IS, TH » » » £/ 8% 4HFOR 948)
CAML WLXNCK
CaLL EXIT

RATE LIRITED

TOB = ADATA{LE]«10)
TFURBS{TSEN-TSETY - TOA) $00,50%, 320
TFCTSEN 6T, TSET » TO8)Y € T) af0

ICAT = AMAXI{ADATATLYI*11 0t TSEN-TSET-TRR ), ~ACATA(LUL+12))

ROATRCLE«NV) = APAXLIROAYACLS «NV 1o XBIT+OTINEL ¥*IK1 )
£ 12 5¢9

PFCS
PFCS
PFCS
PFLS
PFCS
PFCS
PFLS
PFCS
PFLS
PFCS
PFLS
PFLS
PFCS
PFLS
PFCS
PFCS
PFLS
PFCS
PFCS
PFLS
PFCS
PFLCS
PFCS
#FCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFLS

. FFCS

PFCS
PFC3
PFCS
PFCS
PFCS
PFLS
PFLS

. PFLS

FFLCS
PFCS
PFLS
PFLS
PFCS
PFCS
PFLS
PFLS
PFLS
PFCS
PECS
PFCS
PFLS
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,EE& 400 1037 = ANINMRCATAILS 1T oI TSEN-TSET+ILSY, ROATA(LALSI2Z M)

187. RCATALLS*NY ) = ARINLICROATACLS «NVI+X0XToDTIMEY BoAXLY

180, £3 T3 800 [ ‘

188, t . o Bo, s v .
199, € POLYNINIRL .

171, c

192, 420 07 = TSEM - TSET

193, X55 = ADATACLAL«I0) ¢ OT-(ROATACLALSTLY & DUe(RTATAILALe12Y » -
19, 1 OTs{ROATAILAL*13) « QUi RIATALLAL4InY »
195. 2 DYstARATAILAL«151Y )}

196. IFCISS - TmINLY 425 40 »1)

191, 25 P55 = RDATA[L4A1+%)

193, 61 1) angd

199, 839 [FLASS - EFRIL) A0, AN0, 405

200, 815 E55 = ADATA(LAT+4)

M. N4 RDATALES+RYY = XSS o (RORTALLS+NY I=-RSS MeEXP(-DTIRMEUZADATIILN)+ 16 1))
W02, 60 1) %00

W1, [4

20n. C SWITCMING

05, [

204, AE0 TFOLFIX{C 2. 0sTENSENI-RDATACLAL+P)-ROATACLAL+ 1Y /L RDATA(L L3}
207, 1 - ROATALL®I+E0)))Y 960,500,980

208. AL0 RDATRILS+NY) = ImINY

239, B TQ %00

210. 4B0 RDATALLS+NV) = ¥mAX]

Ny, c

212, 506 CONTINDE

213, c '

21, C CHECK PuUmP OPTION

215, [ 4

6. $10 IFIL16 .LT. 1} &3 TD 580

nr. IFUNDATACLIA) = 2) 540,520,560

e, 520 NP1 = NOATAIL1E41) '
9. KPUMP = NORTH{LYI&¥2)}

220, CALL DIDEGL(TIMEN, NDATAL NPIIMP } ADATAI LE+NPLI D)

221, Sad LPLUMP = (FALSE.

222, 60 T &00

221, &0 LFUNP = . TRUE.

224, NPT = NODATA(LI&*1}

225. NPD = NDATALLig+2)

226. 516 TFCNDATALLIGY .GT. 3) GO T 580 »-12
anr, kPLRP = )

228, WPUMP = NDATALE16+3)

229. WY = RDATA{NPUMPeNP-1}

230. DPMY = RBATAINPUMP+2)

231, 60 Td 59¢

232, $B0 KFUFP = 2

213, A0 = RDATR{L1&+]1}

XL Al = RDATAILIG+Y)

235, A2 z RDATA{L1&+5)

238. A3 = RDATA{L16+EL)

231, KA = RDATA{L1&+T)

238. c

139, C SYSTEM SILUTION

240, C

29t. $90 LPASS = .FALSE.

2. 690 03 985 KPA5S=1,20

243, C

29k, IFL . NIT, COPY G T E¥D

%S, caLL TorLlw

tuk, WRITECE, 6207 KPASS, NAFE

2aT. B20 FIARATCTOHD » o CHECNINT PRINT FJd PAESIUAESF dw CImPUTATI2Y U8

258 . . TRJUTINE o s » f7 X THEPASS = 13, SH FJ3  38p)

PeLS
PECS”
PFCS”
PECS
PFCS
PFCS
PFCS
PFLS
PFCS
PFCS
PFLS
PFLS
PFLS
PFLS
PFCS
PFLS
PECS
PFLS
FFCS
PFLS
PFLCS
PFLS
PFCS
PFLS
PFLS
PFLS
PFLS
PFCS
PFC5
PFLS
PFCS
PFCS
{1341
PFCS
PFCS
PFLS
PFLS
PFCS
PFCS
PFLS
PFCS
PFCS
PFLS
PFC3
PFLCS
PFLS
PRLS
PFLS
PFCS
PFLCS
PFLS
PFCS '
PFCS
PFLS
PFCS
PFC5
PFCS
PFLS
PFCS
PFCS
PFCS
PFES
PFLS
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m,
e,
M.
s,
21s,
U,
Ty,
T,
219,
280,
2.,
202,
283,
288,
265.
288,
287,
288,
289,
1o,
291.
292,
91,
19n.
295,
296.
97,
298,
299,
300,
301,
52,
gy,
304,
3%,
308,
or.
198,
109,
o,
m.

Lol No BN . NS . |

*LC = \C = 0
CTFLLPASSY 60 T saG
WALTENS, 8300 TIL, MIPASS, EPS, FRDF

430 FIAMATCIND 18K SATOL = 610.5, %W NEPASS = 13, &w EPS = £10.5,

1 MM FADF = GLO.5)
LC 1L » 2

#A0 CALL WTWRKELINY

1FC. 0T, LPUPPY 50 TY 1000

ronp

W5 2 MOATMLESNPIY

TEST = 0.091sw3

DPS © ROATACLIeNPID = ROATA(LI+NPD)
LU Y

OPK = DPS

G0 TD 1640,000), KPuRp

t
€ TABULATED PuMP CURVE
t

705 FOAmAT(/ orw) = 110 , &Y THu§

6§60 TFCLPASS)Y 6D T &6%

€ = DP5/WS
D= 0.0
6Y 1T 70

08% T = (DPS-OPLI/(WS-WLD

0z DPL ~ WLsC !

6T0 WP = KDATA(NPUMP)

IFE.NOT. COPY GO T 690
CALL LINECKLZ)
WRITECS L8O )

#80 FORMATCIMO X 3THCHECKDUT PRINT FJR TABULATED PUPP CUAVE 1
&90 D2 74D J=1,100

NA = AMTNI(WS LMY )

DPB.= AMINI{DPS, OPMK)

CALL DITEGI{ WA, NDATA{NPURP) DPAY

CALL AEVPOLLDRB,NGATAINPUMP ) MB )

IFL.MIT. COPY G0 TQ T1D

CALL LINECKED)

WRITECS,T05) J, Wi, WA, WA, DPS, OFA, DPR

15X ThwA 2 G13.8, %X TuuwhB = G13.87920 THTPS
T SY THOPA = G138, 51 THOPE = Gl1.@)

THO &= {DPB-DPAY/WB-WAY

B = DFA ~ WAeR
WNEW = (D-BY/{A-C)
IF{ABS{WNEW-W5) =~ TEST) 949,940,720

TI0 W5 = WAEW -

0PS = AvWS « B

Fa0 CINTINVE

CALL TOPLIN
WAITECE, T¢0) NAME

Té0 FORMATCFTHOs » » SUBRJUTINE PFCS FAILED T) CONSERGE FJ A SMLUTIN

L FOA FLOW RATE » » 2 77 BX 4¥FQR 9441
WRETECE, 770}

TYO FIRMATL /78X S2HSYSTER TOTAL FLdw RATE 15 SUPPLIED BY AN [NPUT Cuiy

1£)
62 T3 90

PILYNIMTAL PURP CURVE

800 CHECK = D.001e]PS

sMEM
[ 12 |

wNEW
sNEW
sNEW
sNEW
NEW
e-]

sHEW
SNEW
shNEW
aNEW
SNEW
aNEW
sNEW
a0-1

TRFCS

e

PFECS
PECS
PECS
PFLS
PFCS
PFCS
PFCS
23147
PFCS
PFCS
PECS
PECS
PECS
PFLS
PFCS
PFCS
PFCS
PFLS
PFCS
PFCS
PFCS
PFLS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFCS
PFC3
PFCS
PFLS
PFCS
FFCS
PFCS
PFLS
PFCS
PFCS
PFLS
PFCS
PFCS
PFC3
PFCS
FFLS
PFCS
PFLS
PFLS
PFCS
PFCS
PFLS
PFCS
PFLS
PFES
PFCS
PFLS
PFLS
PFLS
PFCS
PFCS
PFCS
PFCS
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2.
s,
In,
s,
Me.,
ur.
318,
ne,
0.
m.
.
.
FFLN
125.
L.
nr.
328,
LHLN
1340,
m.
ELED
m.
FELIN
3135,
ELLE
.
318,
ELL
ELLR
341,
ELY
341,
LN
35,
LLT N
187,
g,
9,
150,
51,
152

LH

LEL

00

"y
%0

%o

20

- R09 2 AR - vy Lo RS vty A vy ate LIREY)
a1l z A1 = DPS/WS

Witw = WS

IFL.MIT. LPASSY &) Ta 820

TERP = (DPS-DPL (NS~ )Y i v

AC0 = A0 = OPL + TEMPaML

At = Al - TERMP
0 849 J=1,300
FUNEW = K03 ¢ KNEWFLALL ¢ WNEWs(AZ & WNEWe{A] » WNEWeRA)))
EFCABSCFWNEWY ~ CHECKY 940,940, 840

FP c ALl ¢ WNEWS(2.0¢A2 « WNESel 3 0¢R) ¢ WNEWR (sdy))
WREW = WNEW - FWkEW/FP

CIRTINUVE

CALL TOPLIN

WRITECS,T60) NAME

WAITECS,280)

FOARATC//BY BIHSYSTEM TITAL PRESSURE DAJP 15 SUPPLEED BY & FIURTH -
1JRDER PALYNIAIAL FUNCTION OF FLOW RATE )

CALL WLKBCK

CALL 2UTCAL

CALL EXET

IFURBSTUK-WNEW) - TEST) 1000,1000,950
ROATACLESNPTY = WNEM

LPASS = .TRUE.

Moz ow

OPL = DPK

CINTINUE

CALL TOPLIN

WRITEL L, 980} NAME

FORmAT{ 11%HOs » » SUBRQUYINE PFCS FRILED T COWVERGE 10 A SLUTIT
IN TQ TAUE SYSTEM CHARACTERISTICS AND TRUE PUMP ZURVE » » » /7

2 BY AHFJR  JA5)

CALL WLERBLN

CALL JuTCAL

CALL EXIT

4
1000 RETURN

END

PFCS .
PFLS
PFFLS
PFCS
PFCS
PFCS
PFCS
PFCS
PFLS
PFLS
PFCS
PFLS
PFCS
PFLS
PFCS
PFCS
PFCS
PFCS
PFCS
PFLS
PFCS
PFCS
PFCS
PFLS
PFLS
PFCS
PFLS
PFCS
PFLS
PFLS
PFCS
PFCS
PFLS
PFCS
PFLS
PFLS
PFLS
PFCS
PFCS
PFLCS
PFLCS
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LA rLOS PLOTA PLITA PLOTA

SEE SEPLOT-o( CONBIN, NELANK-GIPLIT-QBAL )
USE GOPLOT/CODE

o L * F.t
LA FLOTA MOTA FLUTA FLOTA

PLITA
PLOTA



1. FUNCTION FHELOC, N

| A

3. CIMRIN FARRAYS WOATALLY

L |4

3. TALL DICEGLL X NDATALLILY,Y)
[ B LI |

T. RETURAN

[ EnND

06-Y

L

oL

Frn

L,

L,

[SL¥]

FaL,

L .

PaL,
oL
L
PaL
(10
P
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PIL
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‘PAN paN (L1 PEN 'PRN PRy 'PhN N ‘PRAN' PRN

i. SUBNJUTINE PANMCLOC,N,NJBE) ! TAN
t. 4 . PR
3. BIRENSION LOTEY) PRN
A [4 RN
s, c PAN
&, 1Fte AT, EYEI TD 20 PAN
1. 0 1t =1 N PAR
L TFOLOCt J+1) (EQ. NODE)} 60 TQ 1D PAN
1. 10 CONTINCE PRK
1. Nz PRN
11N IFIN 6T, LOC(1Y) 63 T2 0 PR
1z, LOCIN+13 = NIOE PRN
1%, HIDE = N ) AN
L8 RETURN PAN
15. 30 NOOE = ) ‘ . ' . ‘ ’ PRN
8. NETURN PRN
L7, [ 4 PRN
18, a0 KEED = N - LOCEYY PAR
¥, CaLL TOPLIN ran
20, WRITELS,50) NEED PAN
n. 50 FQAMAT(BINY» & » [NSUFFICTENT DYNARIC STORAGE AVAILABLE FOR FLOW | PAN
0. LBALANCING SUBRJUTIKE = = = /7 BF SHSHORT 1%, 1IH LOCATIONS) AN
23. CALL WLEBLX . PAN
2%, CALL EXIT *RAN
5. [ 4 PRN
2, END PRN
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A PLOR F53R PSR - [4TLE PSOR o (47 LETEN J % L IVER 4% | gy
1. SUSAJUTINE PSIALS, A, A R X, EP5, W}

X, c

1. € SUBROUTIRE PSR SOLWES A SYSTER JF SIAULTANEQUS EQUATIONS USING &
LN [ 4 STATIONARY PINT ITERATIVE SUCCESSIVE JVERRELRIATION METHID.
L B <

8. DIRENSION A{M MY, RUAY, TIRMY

T. 4

[ MAYK=[O0em

v, wl = W~ 1.0

1. [ 4

1. 03 400 K=1, MALK

1t BIet = 0.¢

13, p3 509 1:1,M

AL Sum = -M T, Te20T}

15. B 109 J=1,m

16, IFCRCL, 1YY 100

17, Sum oz Sum o+ ACL, MR )

18, 100 CamTINVE

19, A00 TERP = We{RCEI-SUMMALL, 1Y ~ WisXlI)

£0. CHNG = ABSLTERF-X(1)Y

1. IFLTHNG .6T. BIGC) BIGE = CHNG

|- P 1Y = TERMP

£3. 200 CONTINCE

. 4

25, TF(BIGC-EPS VAL, 70O

L $00 CINTINUE

T, ¢

6. 4 .
9, $90 CINTINUE

3o, 4

n. WALTEC S, 630 MAXK BIGC, EPS W

32, 430 FORNATUIHE £7 X110 IHe ) /¢ SOH SUBAJUTINE PSOR FATLED Td CONVERSE
1n. 5T N STLUTION. Z711% 26HMANEIRUM BTEAATIONG -nn 7
L X 110 28MLRRGEST CHANGE - E11.8 /
35, x 1% 2eHmaximun ALLIWABLE CHANZE - E13.8 /
36, ] EX ZEHIVERAELAXATION PAAAMETER - E13.8 7/
LS LIRTERIIaL LR}

ELM 4

39, CALL CENRCA,N,0,'0CREFFICIENTS OF PLSY Y

ag. od &79 i=t,R

a1, K=

2. CALL EENGCN,1,1,'0  CILLRN')

a3, CALL CENRCACT, D), 1M ¢ )

4y, 870 CONTINVE

A5, CALL CENRCR,I,M, 'QR[GHT HAND SIRE*)Y

%, CALL CEMACT, I, M, «QCOMPUTED WALVES 3F P AFTER mAX{mUm ITERATIING')
at. IF(BEIGC-EPS) 700,700 -

LI c

L1 8 RETIRN

10. c ,

5k, TG0 CanTINUE

s2. TI0 FOARAT//7/TX4 P30A CONVERSED T & SJLUTIJN FOA PRESIURES IN‘IS,
53, X+ TTERATIQNG')

Ss. RETLURN

5. END

PSAR-. .

rsa

PSR
PSR
r5IR
PSIR
PSIR
PSR
P5OR
PSR
PF5a9
PSR
PSIR

. PSOR
F32R -

[ARL]
P50R
P52R
PSR
PSOR
PSOR
PLOR
PSOR
PSR
P54
PSOR
PSIA
P50A
P50R
PSIA
PSR
FS0R
PSAA
PSOR
psaa
PSIR
PSR
PSR
PSIR
PSIR
PS
PSR
P3IR
PSR
PSR
F52R
P32R
P3IA
PSR
P3IR
P5IR
3R
#3234
P3J4
P33R
PSR
PLIA
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iR RADIR ArDIN "RADIR RADIR RADIR RADIA RADIA AADIR RADIRT T RADIA

I
TR B

1. SUBRIUTINE MRDERIMLOL, ST6RA FIERD) [ RADIR

2. [ 4 B L
3. C CALCULATIIN FOR IR CRISS AADEATION ARDIR
LN [ o LILIL]
5. LGLCaL ExpLCT RADIA
[ Coredn #SJURCEZ QULD RAQIR
T. CammIn PASPACEZ WOAm, NTH, EATENY WADIR
3. CdMnOn ZRRRAY 7 CLARYILLD RADIR
LR CION £ DTEENSS NOK, KRN RADIR
10, CIMPIN FTERMR £ TLLD RADIR
it. COMMON PFLICONS CONLLDY RADIR
12. [ 4 RADIA
11, BIMENSIIN NLICCYD o RAQIA
15, DIRENSIIN NCURYOLD B RADIA
1%, 4 RADIA
16, EQUIVALENCE €CINCI D, TINED, (CANI22Y, DTIMELY ' RADIR
1. EQUIVALENCE CCURYD, WCURVDY Raft1f
18, 4 LELDE]
1%, BEFINE DTAULE)Y = EXTINNC+]) RATIR
20. t RAOIA
. HNT = NON + NAN RADIR
2. RNT = NTH - RNT RAGTR
. EXPLLY = TAUE. , Raf 1R
o, IFCOTIMEL .G6T. 0.0) EXPLCT x _FALSE. RATTR
5. RADLR
F { TR TFCRLDCLY Y JEQ. &) GO T 2 RADLR
18 CALL TIPLIN RADIA
. WRITECA, 1Y KLOCIY) . RAOIR
9. 1 FOAAATISTIH0e » » INCOARECT NUYMBER OF ECEMENTS INPUT T2 ARQMA, 1T RADIR
3. 12 I5, TH w » &) RADIA
n. CALL steBCK : Rapin
2. CALL ExIT RRDTR
1. T RADIR
I, 2 15NA = NLOCE2) : AAGIR
35, 15En = NLOCC YD) RADIR
35, 1SHEF = NLOCL4) RABIR
ar. ISCOH = NLOELLS) ARCIR
18, KNA T NLOCUA) RADIR
M. ISEA = NLOIC(Z) RADIR
40, K5 = NCUAVD( ISNAST) RADIR
at, NC = NCURYGLISCOND ' RADIR
82, IFUNCURYOT ISEM 150,500 RADIR
LX R IBEG = ISNA + § . RAQIA
an, IEND = I5NA + NEUAVOLTSNAY . RADIR
a5. CALL TOPLIN . LLLITS
%, WRITECE, 800 [NCURYOLKK ), KN=1BEG, IENDY : RADIR
4T. | A0D FOANATY  *CIR CAQSS RAGIATION DATAC///6YISURFACE DATA*/ /114 KUmBER ELELIT
a0, X OF SURFACES =*IS//11% SURFACE NUMBER*TXSUAFACE AREA'TYSNUMBER }F - . RABIR
a9, % NIDES* /A 20%15,7XF12.5,16X15 ) RADIR
20, TF(NS .NE. (NCURVOCISNAI-1373 GO TQ 61 RADIR
5i. WAITECE, 801) {CURVOL ESEMsKK Y, KK=1 N5} . LEL I
5. WO FOARATC /£ 76X SURFACE EMISSIVITY DATA*//CE2ZXISE12.5 D) RRDIR
%3, TFENS NE. #CUAYBLISEMI) GO T3 500 RRDLR
54, 03 20 t=1,N5 : AADER
. LOC = JSEM + | AADIR
L. IF (CLRYOOLIC)Y 6T, 0.0 60 TJ 10 RADIRA
87, CURYO{LICY = 00001 RADIR
LER 63 T3 20 ' RADER

%4, 10 IF (CUAVOCEDD) LT, 1.0 G2 T2 20 RACIR
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iE!ﬂ. ' LURYO{LOL Y- = . 93999 AADIA -~

[ ] PR 20 CONTIMUE.:, 1+ - RADIR -
.2, WMRTTECS, 033 {LURVDL TSREF «KL ), AN NS) ) REDIR -
a3 403 FORMATL 7/ /BE*SURFALE REFLECTIVITY DATAZZLIZXIBERR SN v o -~ 1 . . AADIR
&, TFCNS .NE. NCURYOCISREF Y)Y 6 T 502 RADIA
[t 00 49 I=1,u85 RADIR
[T LOC = ISREF » ] LTI
&7, IF (CURAY2LLACY .67, 0.0)60 T3 30 RADIR
(1 LURYOLLAC)Y = 00001 RADIA
", 82 T2 a9 NADLIR
10, 30 IF LCLRYO(LOC) LT, 1.0) G T a0 RADIR
1. CURYO(LIC) = 99999 RADIR
rn, 48 CONTERNUE RAGIA
1. TBEG = ISCON « ) RADIR
T, LEMD = ISCON & NCUAVDL 1$CON) RADLR
. WALTECS, %95 ) (MCUAVOLRN ), XX=18EG, TEND) RADLR
T6. A0S FIRAATL /7460 SURFACE CONNECTIIN DATRIZZEIT*FADM SURFACETTIT SURF AROIR
1. RAZECBICVIEW FACTIR*//010XIS, V2N1S, TREL2.5)) RADIR
™. L3 = KNA RERIR
19, WRITECE,NI0) ' . ’ RAGLR
0. A0 FOARATL//#4 X NIDE DATAS /LIRS SUAFACE *SX4E *NIDE* 1A ‘ARER/AX I/ 2) RADIR
n. DY &0 I=L,N5 RADIR
82, - LL = I5Ma + 3] RADIR
81, 186G = LAC + 1 RATH A
oy, 1END = LQC » NCURVOILAC) RATHR
25, WRETE(S, 415 ) NCURWOLLL-TY, CNCURVOCKK ), KX=IBEG, TEND) RADTR
L' 415 FORARATOIIXIS, LTL, 40 0100,F15.5)) .- RADIR
§1. TFONCURVA{LL#T ) NE. NCURVOCLOL)/Z) GO T S08 RADIR
a8, IST = L3C » 2 RAQIA
89, LOC = LOC + RCURVR(LOC) RADIR
90, ASUR = 0, RADLRA
9. . 03 50 J=IsT,L0C,2 ) RADIRA
2. AStm = ASUm + CuURYOL ) RADIA
", 50 CONTINUE RADIA
LI LFCABSCASUM-CURVOLLL D 3/CURVOLLLY .GT. 013 6O T2 505 AADIA
”. LaC = L0C » |} RADIA
%, 60 CINTINUE RADIR
L1 IFL . S+CNS*NSeN5 Y (6T, NCURVO(ISEAY) GO T S0& - AKDIR
98, LL = I5hA - 1 RADIR
59, LA = 1SCON RADIR
100, 00 80 T=I,NC,3 RRADIA
101, 03 15 1=1,2 RADIR
102. LOC =z L3C » 1 RADIR
103. 0d 10 x=1,KS RARDIR
108, IFENCLERVOCLOCY JEQ. NCURVO(LL+IsK)) 6O TO 12 RADIA
165, 70 CONTINGE RADIR
106 60 T2 507 i RADIR
107, T2 NCURYVD(LIC) = K . . . RADIR
108. 75 CONTINVE RADIR
109, LOC = LIC + ) : faDIR
1o, 80 CONTINUE o ‘ RADIA
1. DI 195 1:=1,NC,10 RACIR
12, LOC = 15038 + | RADIR
113, NFR = N{UAVOLLOC) HADIR
14, NT2 = KCURAVOLLDC1) fADIR
15 LOCL = I5NA + IsRFR REDIR
tis, . EA = -CURVOLLOC+2 ICLRVIILACE) RADIA
1nr. IF{KRFR-NTQ 19% 95 RABIR
tia. NMLD = NFR RADIR
19 NFA = RTD RADIR
120, NIJ = KHLD ARDIR
121 95 LOC2 = {NFR-|)eRS - {NFRONFA-HFRIZZ + NTD RADIA

122, CURYOL ISEA+LJC2) = ER AADER
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3. 09
128, o
125,

126 _
121, 1"y
128,

129,

130, At
1.

132,

133,

Yis,

138,

138,

137,

138,

14,

119,

LTI

142, a0
1), 120
[LLN
185
1%,
INT, 1S
LI
s,
150.
15,
152,
153,
154, 130
158,
158,
157, 150
159,
159,
180,
161,
182.
183,
16w,
145,
186,
187,
148,
189, 170
170,
171,
172, (43
i,
178,
irs. 180
176
177,
178,
1719,
184,
121,
192,
1683,
108,
185,

CINTINLE

D3 $10 1= 3 ,M$

L3 = CT=D1eNS = (lel-0)r2 » |
CURVOLISERLDDY = CURMVST ISERLDCY o CUAVDC ISR 3ol /L LAYDL 2SREF LY
CoRTINy,

CALL SYmINVICURVAL ISERSE D NS

MRITECS, NI

FOARNTC#2 76X *EONNELTION CATASZ/1LR'FRIM SURFACESX/TY SURFACE+ &N
EOSCRIPT FReZE)

0D 129 I=1,x,)

LOCH = ISCON « 1

KFA = NTLAYCILICL)

BTQ = MCUAYOILAC|et)

LIC 2 (NFR-LYeN3 - [NFRONFR-KFR)/2 » NTS

CURVO(LOCI#2) = CURVOLISENAFA JwCLRVOL ISEM+NTD JeCURYOL {5NACIoNFA e
T CURVIL TSNAS IoNTI D eCUAVOL ISERLIS VS

X CURAYOL ISREF+NFRI/CURVSL [SREFANT D)

PALTECE, 9200 KREURVOLISNACIONFR-1), NCUAYDY T5NACTeNTY-1T,

1 CURVOILIC+2)

FORMATL 127110, 52110, 615 %)
CONTINUE

DD 125 I=1,N3

LOCE = 15EA + RS ¢ 1 =)

CURYOILOCY) = 0.0

CONTINVE

02 10 1 = 1,NC,0

LOC = 1SCQN » ;
LOCY = I5EA ¢ MCUAVOLLOC) « NS - |
CURVOLLACTY = CURVOCLATL) + CURVO(LICH2)
LOCt = ISEA & NCURVO{LOC+1) ¢ N5 =t
CUAYOCLACHY = CLAVOILOTEY & CURVOILIC+2}
CONTINLE . f
MCURVOC ESEM) = -NCURYOC( ISEMY

CAMLL TOPLIN

LOC = NNA

o 175 I=1,NS

LOCY = ISNA » s}

1SN 5 NCUPHSILACH-1Y

MM = RCURYGLLOCYI+1)

SUmAT = 8.0

D2 170 J=1 NN

LDC = Ot » 1

MIDE = NTURNILLIC)

TP = T(NJDEY - TIERD

LOC = L3S + )

SUmAT = SumAT + CURVOLLIC 1eTPeTPaTPeTp
COnTLINUE

TUISNY = SUmAT/CUAVG(LICTY

LaL = LOC + 1

CONTINLE

03 189 E=1,AS

CURVOIISEA+T-13 = 0.0

CANTINUE

0D 193 1 = 1, NCLD

LDC =15CaN + }

LACh = LJC + 2

LOCZ = ISEA + NOCURYI(LOC) = )

LAICI = 15%A « J+NCURVICLQCe)D - 4

15% = NCUAWD[ D201

CUAVOCLOCYY = CURVOCLICRY + SIGMACURVGILICY beT I5N)
LJC2 = P5EA « NCUAWE(LIT#E)Y = |

LOCY = LONA & JsNTUAWS{LACY - |

15N = NCURWVOLLICY)

LN

t

+ RADIR
+ RADIA
- AADIR
ARDIR
RADIR
RABIA
RADJR
RAQIR
LLUTE
RROIR
RapIn
RADIR
LIYi)
RADIA
RaQIA
LEDTE ]
RATIR
RAGTR
RADIR
LELT
RATIR
RADIA
wAOTR
RaDIA
LLLEL]
RADIA
RADIA
RADIR
RADER
RaDIR
fAADIR
RAADER
RADEA
RADIR
RADIR
RADIA
RADIR
RADIR
RaDtA
RADIR
RADIR
RACIR
RADIR
RATLR
RAUIR
RADIR
RADIR
RAOTA
RAQIIA
RADIRA
RADIR
"RADIA
LEDEL]
RADIA
RAD1A
RADTA
RAGIA
AAOTA
LELIL]
RADIA
RADIA
RAOIA
RAQIA
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rh.
187,
188,
13%,
133,
1.
Léz.
191,
1L
195,
19,
192,
192,
199,
00.

11

20t.
293,
100,

TS,

206.
297,
108,
09,
3no.
11,
212,
13,
FILN
21%.
21s.
ur.
218,
9.
220.
2.
e,
ted.
24,
225,
28,
2,
228,

24%.

CURYOCLIC2Y = CUAVOLLIC2) & SIGAARLURYOILITI VeTISNY e LI

190 CONTINUCE
LAC = MhA
00 219 121,85
LOCE = LSxAh » 3u]
MAEAS = CURYSLLATID
MY = KCUAYOLLOCI+)
Ldce = 15Em + 1 =1
FA = CURVICLICESNS]
FATY = CURVDLLOCZ )
DY 24% 331 NN

L0C = toC + 1
RJOE = NCUAWD{LACH
Lac = 130 + 1

ARAT = CURVO(LOIC Y/AREAS
TP = TCNJDEY = TRERD
SIGFAT = SIGRASFASTPeTRaTR - .
TFUETPLET) DTALINIDE) = OTAUIRIDE) # 8 0sS1IGFAT=ARAT
QINIDE) = QUNIBEDY » ARRTWLFATH-TRsSIGFAT)
200 COMTENVE
LOC = LOC + 1
210 CONTINVE
0 220 1 = 1,N5
TSN = WCURVOL ISNA+Y#{-1)
TLISNY = TUESNI#e. 25 ¢ TIZEAD
220 CONVINUE
RETURM
300 WALTEL4,400) !
608 FORMAT{IHG 1310 1H#1//1X THE SURFACE EMISSIVITY CATA BOES MIT HAVE
ATHE COARECT NUMBER OF VALUES®/Z/IX 131(1He}}
62 T3 900
501 WRITECH,601)
801 FORMATLLHO 13C 1M )//1N/THE SORFALE DATA UJES NIT MavE THE CIARECT.
2 NUMBER DF VALDES*//1X 1310 3K~ 1))
B0 YO 909
02 WRITELS, 600
£0F FIAMATUEHO 1310 14w M/ 71X THE SURFACE REFLECTIVITY DATA DJE5 NIT HAY
XE THE CORRECT NUMBER OF WALUES'/Z/1X 131{1He))
62 T2 900
504 WRITE(E,604) NCURVOCLL-1)
40% FORMATCIHA 1310 1Ha 3//12°THE NJDE DATA FIA SURFAZE *15,¢ DJE5 MIT H
TAVE THE COSRECT NUMBER JF VALUES'//IX 13IC1H+D)
62 1O 900
505 WATTECE,405) NCURVOILL-1) )
LOS FORMATLING L3N IHeY//Z10¢THE Sum OF THE AREAS F33 THE NIDES QN SUAF
FACE *15,¢ IS NOV EQUAL TQ THE AREA JF THAY SURFECE//LX 1316 14w D)
62 T3 900
806 WRITEIE, 60¢)
€04 FOAPATILKD 1310 EMe )/ /404 THE EXTRA SPACE ARARY DIES MIT #RVE THE €
TRAECT NUMBER JF SPACES*/Z1% 1310)H=1)
&0 T3 900
507 WATTE(4,A07) NCURVOILAC)
07 FORMAT{IHD 131CIMe /71X SURFACE KURMBER *15,* IN TRE SUAFRZE CONNEC
YTION CATA WAS NIV SUPRLIED I[N THE SURFACE DATA/ /1Y 1310 1H+1})
900 WALTE (6,910
910 FIRMAT( 0 ERRIA JCCURED IN SYBRJUTINE RADIA.*/
T ¢ EXECUTION TERMINATED @Y A PAIGAGRAED WALV, '}
CALL WLXBCW
CALL EXIT
EXD

Ten, 0

SNEW

-1

NADLR
RADIR
RADIR
RADIR
[ TY:31]
RAQTR
RADER
RADIA
MRDIRA
L LY {]
RADIR
RapIA
LLLEE]
RAD1A
RAOTR
RADLR
RAGLA
RADIR
RADIR
ARDIR
fARDIR
RRDIR
RADIA
RADIA
ARQYA
ARDIA
RADTA
RADTA
RAD1A
RADI1A
RAOIA
RACIR
RADIR
RAGIA
LEE
RADIR
ARDIA
AADIR
AADIR
RADIR
AADIR
RADIA
RADIA
RADIA
RADIRA
RAGIA
RADIA
RADIA
RACIR
RACIR
RAGIA
RACIR
AADLA
AADIA
AADIR
AACIR
RACIA
raDIA
RADIA
AAOIA
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ER1N RADSIL

¢

1. € ta

ja,

n. 200
EL M

3s.

36,

3T,

3, a0
3.

%0.

i,

"2,

43.

AN,

a5, 10
LI

a7, H
A8,

A9, LLk]
59.

%1,

82,

1.

L

as.

56, 30
sr,

58, L]
59,

-

-

=

SUBRIULTINE RATSILENLDT Y

LCULATION FOR SILAR CRJSS RADIATIIN
CammIN JARAAY J CUAYOLL)Y

COPmIN ZF1ECON? TIRE

CarmIN FSJURCEY DL D

DIRENSION KLALLY)
DIRERSLIN NCUAVALED, FRTIIDY
EQUIVALENCE (CURYD, NCUAVDY

TFORLICEL Y LEQ, T 6O T 2
CaLt TPl dx
WRITECE, 1) #LJCEY)

FOARATCSEHDY » »  [NCORAECT NURBER OF ELEMENTS INPUT T3 RADSH, AC°

1215, T v

CALL WLEBCK

CaLL ExIY

1588 = NLOTL2)

1SaLP = NLOCU D)

1SAEF = NLJCLA)Y

ISHT = NLOLtSY

15C0M = NLOCUB}

NNA = NLOCLT) !

I5EA = NLOCKIR)

NS = WCURVO( ISNA=Y)

NC = NCURYOLUISCOM:

TFCNCURYOC ISALF ¥ 1150,%00

IBEG = [SNA » L .

TEND = ISNA + NCURVIH I1SNA)

CALL TOFLIN

WRITECH, 4001 CNCURVDL XK ), KK=TBEG, TEND)

FORMATC  *OS3LAR CAISS RADIATION DATAC///BX'SUREACE BATA'//LIXINLRA
XBER OF SURFACES =*IS//11XSUAFRCE WUMBER*TXSURFACE AREA+TY'NUPBER
N OF NJDES' /70205, TXF12.5 14XI5))

ITF(NS _NE. CNCURVD{ISNAM=13/3) GD T) %50t

WRITECH,a01) (CURVOL ISALP+NK), KK=],NS)

FOAMATC £ /6% SURFACE ABSIAPTIVITY DATA//(12K10E12.51)

TF(N5S (NE. NCURYOC1SALP DD GO TR 500

0Y 20 1=1,N5

LOC = 1S4LP ¢ 1

IF (CLRVOLLDCY 6T, 6.0) GQ TD 10

CuRvOCLOCY = 00001

6O Td 29

TF (CLRYOLLAC) LT, 1.0) 63 T2 20

CURYACLQOC)Y = 99999

CORTINUE

WRITE(E 423 ) (CURvO{ TSREF+KN) KK=) NS}

FIARATI £#/E24SUAFACE AEFLECTIVITY DATRZ/L12R10212.5))

TFCNS .NE. NCUAVO(ISREF 1} GO Td 502
0} %9 I=1,N5 '

LAC = ISREF » |

IF L0VAVGILACY 6T, 0,016 13 30

CURVICLICY = (90001

63 To &3

IF {CLRVG(LICY LT, 1.0) G T &5

CURVI(LOCY = 99939

CONTINUE
MRITEL &,%00)

RapsaL RADIAL ' MADSL' RADSTL L1 N RRDSL RADSIL

mapsn " imagisa

oKEW
we=}

e

pa-

T mApsdL

RADSIL
RADSIL
RADSL
AADSOL
RADSIL
RADSIL
RADSIL
RADSIL
RADSIL
RADSIL
RADSIL
RADSJL
RAQSIL
RADS 3L
RADSL
RAQSL
LLLETR
PRGS5IL
RADSL
RAGSIL
RAGSIL
RADSI.
RADSTL
LELED
RADSHL
RADSJL
RADSIL
RADSOL
RADSOL
RADSIL
RADSQL
RADSJL
RADSIL
RADSIL
RADSOL
RADSIL
AAQSAL
RADSAL
RAD3IL
RADSIL
RADSIL
RADSAL
RADSIL
RADSIL
RADSIL
RADSIL
RADSOL
RADSIL
AADSAL
RAD5IL
RADSIL
RADSIL
RADSIL
RAD3IL
RE&DSOL
LET R
RADON
RADSIN

) -

e

I,

% ]
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I

(118
&2,
3.
(L
5.
s,
47,
(1N
L2
10.
n.
rz.
T3,
.,
5. L}
Te. LL]
I,
TS,
1. L1
80,
8. L1
82,
Bl.
fa.
85,
1
AT,
ga. a2
89, L1
"w.
.
2.
9. LL]
LL W
LB LA
.
97,
LA
9. 405
109,
1at.
102,
101, %10
(.U
105,
108,
107,
104,
10%. 415
110,
1ny.
"
CHIL
Ti4,
115,
114, 50
r.
118,
119, &0
120.
i,
122.

FIARATL 170 TSURFALE INCIQENT NEAT DATA*/F}

FRTLYD = AW{A2E

FAT(IZY = 14} .

10EG = ISHT + |

TEKD = [5HT + RILAVSLISHT) ) S e
I8 = 15MT

IFUKCURYDLISHTY LT, 10 6 TY a6

oM = HCUAYOL ESHT 31010

8 *5 x=1,NUR, 10

0 A% m=1 .10

I8 =18 + 1

IFT TARSLRCURVSLEBYILLY, 99999  .AND. [ABSINCURYSLIBDY.ET. O
B EY 1) A}

FHTCR+1Y = 6WERR.S,

6D T 4

FAT(m+11 = GHII, X

CINTIWYE

WRETEUS, FAMTY CCURYQLER ) KEZIREG, |2) .

1BEG = 1BEG « 10

CONTINGE

TFCLINEG-1 .GE. TENDY GJ T3 &%

3 =1

D) T AcLBEG,IEND -

F=391

TFCTARSENCURVOCR Y LT, 99999 _AND. DIABSCNCUAVOLMIY.GT. 01
T OED TI M2

FATLI) = BHE12.5,

E] T3 a7 .
FAT(I) = SHI9, 3X

EONTI%UE

=1+

00 a8 1zJ,11

FAT(IY = K

CONTINUE

WRITECS ,FATY (CURVO{KK) KXSIBEG, TEND

TFCNS NE. KCURYOULSHTY) 62 T) 50)

JREG = 15CQN » ]

T1END = ISCON + NCUAWOL ISCOINY

WRITECH %95 ENCUARVOLIKK ), XK= TBEG, LENG)
FORMATC £/ /6% *SURFACE CONNECTION DAFA*//LIRIFAQM SURFRCE+IN'TY SwRF
YACE'BX*YIEW FACTOA*//(IBXIS, L2015, TREV2.5 )

LOC = KNA

WRITECS 410)

FORMASC A/ #6X*NIDE CATA'//L1X*SUAFRCE 6 X410 ‘NIDELIX*AREACLX /4
00 &0 I=1,W5

LL = ISNA + 1s]

IBES = LOC + 1

T1END = LOC + NCUAVRIEOC) .
WRITECE, 415 ) NCURVOCLL-1Y, CMOCURVOUKK ), KXSIBEG, 1END)
FORMATCYIXTS, (719, 40100,F15.5)1)

TFORCUAVAILL#1) NE. NCURVOLLOT 72} GJ VO S0y

IST = LOL + 2

LOC = LOC + NCURVOILOC)

ASUM = 0.

DO €8 J=157,L0C,2

ASUM = ASUM +  CUAVDL )Y

CONTINVE

TFCABSCASUM-CURYO(LL ) IZCUAVOLLLY .G6T. .01 6D T $65
L0C = 100 ¢

CINTINGE

TFC.SaINS*NSeNS) 5T, NCURAWOLISEADY GO T) S5¢

LL = T5NR ~ 1

LC = ISCON

nADSOL

RADSN
RADS 2L
LIV ]S
LLLERTY
AabsAL
AADSIL
RADRSIL
RAD3IL
RADSHL
LLEFRIE
LELhIR
RADSIL
RAGSOL
RADSDL
RADSIL
RAGSN
ARESIL
RADSIL
RADSOL
RADSAL
AADSIL
AADSIL
RADSIL
RADSL
RADSJIL
RADSAL
RADSIL
ARDSIL
RADSIL
RADSIL
RADSIL
RADSIL
RADSIL
ARDSIL
RADSIL
RADSIL
LELERE
RADSIL
RADS L
RaD5IL
RADSIL
RADSOL
RAD ;2L
RABSOL
RABSOL
RATSIL
RAR3IL
RAQSIL
RABSIL
RACSIL
RAESIL
R&ADSIL
ARDSIL
AADSIL
AADSIL
RADSAL
RAD3IL
HARSIL
RADSIL
RADS L
Raps,
RADSL
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).
124,

126,
127,
120,
129,
130,
3.
132,
133,
tis,
135,
134,
137,
138,
119,
1ab.
1at.
12,
[LE
[LL
188,
148,
141,
148,
1%,
150,
151,
52,
153,
158,
155,
154,
157,
158.
159,
1460,
181,
182,
143,
189,
185,
188,
141,
188,
183,
170,
i7i.
12,
173.
174,
trs.
| BN
| 40N
178,
179,
18g.
121,
182z,
181,
1ea,
185,

0
1”7

"

LL]

*

. ol R1}
DY 80 t=1,8C,3 '

D3 7% }=1,2 .
LOC = LOC + 4

03 T8 %= NS

TFENCURYOCLICY LEQ. WCURVO(LL+1#X)) 6O 1T T2

CONTINCE

EY T3 5o

NCURVI(LICY = %

CONTINUE

LOC = L0 » 4

CONTENLE

02 109 121 ,M,%

LOC = ISCON # [

NFR = NCURYDLLOC)

RT3 = KCURYO(LIC#T)

LOCY = I5NA + JeNFR

EA = -CURVOLLOGC+2=CURVOLLOLTY

IFIKFR-NTD)95, 95

NHLD =2 NFR
KFA = KTQ
NT] = NHLD

LOCE = (NFR-1)*N5 - (NFReNFR-NFR}/2 + NTD

CURYOC [SEA+LDC2) = EA

CANTINUE

00 110 1 = t,N§

LOC = £1-1)eNS = (1el-1}/2 ¢+ 1

CURVOCTSEA+LOC Y = CURVOCTSEA+LOC) « CURVOL FSNR+ 3] )/CURVOL ISAEF+T
CONTINUE '

CaLL SYALnvi CURVOCISEA®L ) NS )

NAITECE, AET)

417 FORMATL///6X *CONNECTION DATA+//11XFAIM SURFACE*SX‘TY SURFACE® &Y

no

120

150

10

X*'SCRIPT FA“/))

00 120 I=1,NC2

LOCY = ESCON » 1

NFR = NCYRVOCLICL )
NTD = NCUAYOLOCI+1)
LOC = (NFR~13%NS = (NFReNFR-NFR)Z2? + KTD

CURYOULOC1#2} = CUAVOCISEASLLT JoCURVOL ISALP+NFR e ZUAYOL ESNASICKFR Y
L} SCURVOL TSNA+IeNTII/CURVIL TSREF+NFR Y
WAITE(S,420) NCURVOCISHASIWNFR-1), NCUAVOL (SNAsI=NT-1 ),
1 CYURVALLOCE+2Y

FQRNATCI2XE00,5X150,E15.5)

CONT [NUE

NCURYOLISALP ) = ~NCURVOLISALP)

CALL TOPLIN

02 160 1=],N§

LIC = IS€a + 1 -t

CuAvoILac) = 9.¢

LaL = L0C ¢ NS

LOCY = FOMT » |

CURYOLLOCY = CURNEILICLY

TFCTABSONCURVOLLOTE DY LE, 93999  _anD. VARGINCLSYS(LICINLLETY, &)
T CURVILLDC) = PILENCUAVDLLACT ), TiME)

CONTIWNUE

00 189 1=1,NC,1

LOC = 500N » 1

NFR = KRCURVOLLQC)
NTQ = NCOURVOLLIC+) )
FA = CUAVILAT2)
LACE = TSEA ¢ NFR ~ 1

LaC2 = ISER ¢ NS =
CURVOCLACTY = CURVICLOCEY » FACURYOLLI[24NTY
LICL = I5EA « NTQ - 8

LEE L

"

., PWADSIL

., RADSOL

. WRDSIL

. RADSIL
WADSOL
RADSOL
RADSL
LILLRE
RADSL
RADSOL
RADSIL
RADSIL
RADS,
RADSL
RADSIL
RADSIL
RADSOL
RADSL
LLLLAR
RADSL
RADSIL
RADSOL
RROSIL
RADSIL
RapsaL
RADSIL
RADSIL
RADSIL
RADSIL
RADSIL
RADSIL
RADSIL
RaDSIL
AADSIL
RADSIL
RADSOL
RADSAL
RADSIL
RARSIL
RADSIL
RADSDL
RADSIL
RADS2L
RADSIL
AAGS L
RATSIL
RAOSH
RADSIL
RAGSIL
RADSIL
AADSIL
RADS N,
LLULSY
RAT3IL
AACSIL
RADS
RagS ML
RAGSIL
RADIIL
RADSIL
RABDSIL
RACIIL
RACSIL



00L-V

3

k

ik,
181,
188,
LLLN
190,
9.
192,
1491,
198,
9%,
196,
197,
198,
199,
200.
m.
202,
03,
20s.
105,
206.
W7,
208,
209,
no.
i,
212,
n.
214,
s,
e,
217,
218,
9.
24,
21,
2.
23,
FELI®
235,
HE LN
22T,
228,
229.
130,
.
132,
i3,
2m,
235,
[+ 18
231,
2.
219,

CURYOCLOTLY = CURYSCLICLY & FROCURVOILJC24NFR)
123 CanTInvE
LIC 2 NNA
03 229 1=1,N§
LOCL = I5NA & 3+
MREAS = CURYOLLOCH)
N = RCUR¥OLLDCE«1)
$Q = CURVIITSEAL-1Y
03 210 J=1.kN

b U B 1

L R |
NICE = KCLRVOLALDO)
LOC = L2C ¢ 3

QUNIDEY = QUKIDED + CURYOLLIC IZARERSSIR

210 COATINVE
LIC = LI + 1

2210 CONTIMUE
RETURN

$G6 WAITE(S, 800}

(] 1+] FUHHnTlIHD 130 IMe 3 /114 THE SURFALE ABSIAPTINITY DATA C2ES KOV WAy
XE THE CORRECT NUFRER DF VALUES'//1X 1310 IMe D)
6 T 990

501 WRLTEL6,831)

201 FORMAT{1HO 131010 /71X THE SUSFACE OATA DJES ™2T Rawi TWF CQRRECT
T NUMBER OF WALLES*/Z1% 1M(1H= 1)
B0 T2 950

502 MAITECE,602)

02 rannnrr|uu 1310 IHe Y/ /1YY THE SURFACE REFLECTIVITY DAY DIES NJIT HAV
XE THE CORAECT KUMBER OF VALUES*//1X 13t{Iued) 7
60 1O 900

543 WALTEIS, L0

603 FORMATIIHO 131 TH#)/71X*THE SURFATE INCIOENT WEAY TATA DOES KT HA
AIVE THE CORRECT NUMBER OF WALUES'//1X 13101H+))
60 TJ 90Q

504 WRITECS,604) NCURVO(LL-1}

(1.1 raﬂnn|t|an 1314 1M 32712+ THE NOOE DATA FOR SURFATE “1%,* CXES MIT W
XAVE THE CARRECT NUMBER OF VALUES*Z/71X 131LiHs 1)
Gd T2 900

505 WRITEL£,605) NCUAVOLLL-T)

&85 FORMAT{1KO L3LCLHe /71X THE SURm QF THE RAEAS FO1 THE NICES N SURF
AACE *15,° 15 NOT EOUAL T THE AREA QF THAT SUAFACE//1T 13100He M)
G0 1D 900

506 WRITECH,£08)

806 FOAMATCIHD EYIC1Hv)}//ZYX'THE EXTAA SPACE ARAAY DIES K2T HAYE THE (2
XHAECT NUMBER OF SPACES* /71X 131(1He1}
) T3 900

£07 WRITE(H,E0T) KCURVOLLDC)

607 FOAMATLLHO 13LCEHe /7 1X/SURAFACE NUMBER ¢16,¢ IN TWE SURFAZE TINNEC
XTION CATA WnS KIT SUPPLIED [N TME SURFACE GATA'//1Y 131C1HeD}

900 WAITE (&, 9100

240 FOAMAT( /0 ERARJA JCCURED IN SUBRJIUTINE RAQGSIL. '/
X ¢ ETECUTION TEAMINATED BY A PROGAAMNEQ HALT.¢)
CALL wLXBCK
CALL EXIT
END

[

MADSIL
" RADSL
RADSIL
LELiE
ARDSIL
RADSIL
RADSIL
RADSOL
RADSOL
RADSOL
RADSIL
RaDSIL
RADSOL
RADSIL
RAGSIL
RADSOL
RADSIL
RAOCOL
AADSIL
ARpsIL
AADSIL
RADSOL
RADSIL
RAQSOL
RADSIL
RADSIL
AADSIL
RADSOL
RADSIL
RADSIL
RADSIL
RADSOL
RADSOL
AADSOL
RADSOL
AAD 5L
RADSIL
RADS L
RARODH,
RADSAL
RADSIL
RADSIL
RROSIL
RADIIL
RADSOL
RADSL
RaD5aL
ARDSIL
AADSAL
RADSIL
RADIIL
RADSTH
AARSOL
ARDSOL



LoL-Y

P3L

19,
29.
T,

2.
Is,
s,
&,
7.
3.
2.
3.
.
1.
EL N
5.
%,
m.
ya,
3.

REVPL

L2 3 o B o B

10
13
18

17
11
%]

0
15

LT

REYPOL REVPIL REVPIL REVP, REVIL REYP2L

SUBRIUTINE AEVOILLY, A, %}
BIMENSION ALY
EQUIVALENLE (0, M)

= At

= K

FIMIBIN, 2} .6T. 63 60 TD 20
TFIACNST) 6T, &L33) 6D 7D 16

[
R
1

= A
1FiY .GE. A1)} RETURN
T = ALNY

JJFULY _LE. MNeL)) RETRN

02 13 1z%,N,2

IFLY - ACI+1D)D 15,10,5

Bz MI-2) ¢ AY-MI-101e( AT -ACE-210 M Iei)-A0L=1))
RETUAN

= A

RETURN

CONTINUE

&) 12 20

R = A(2)

IFLY _LE. AL3)) RETURN

1= ANY

TFLY _GE. AUN+1)) RETURN

B3 19 [=4,N,2

IFLY - A(R+13) 17,080,019

Bz MI=2) » AY-ALI-1 03l M II-ALI-2))/CAC T oL 3-A0E-1T)
RETURN

X = ALl

RE TURN

CONTINVE

SRITEDS,25) ALY

FORMATO 36H WAONG RAAARY LENGTH FOQR REVPQL, IC = 151
LALL WLKBCK

CALL EXIT

END

ERTE

REVPIL

REVPIL

AEVPIL

ALYPOL
REVYPIL
REVPOL
REVPIL
REYPOL
REYPIL
REVPIL
REVPIL
REVPIL
REVPOL
REVPIL
REYPOL
REYPIL
REVPIL
REYPOL
REVPIL
REVPOL
REVPIL
REVPOL
REVPIL
REVPIL
REVPOL
REVPOL
REVPOL
REVPIL
AEYPOL
REVFIL
REVPDL
REVPOL
AEVPIL
REVFOL
REVPDL
REVPRL
REVPIL
REVPIL
REVPOL
REVPIL
REVPIL
REVPJL.



201-Y

n

12,
13.
i,
15,
18,
17,
18.
i,
0.
n.
.
3.
I8,
5.
2.
7.

2%,
M.
3.

-
1.
i,
%,
16,
3T.
38,
9.
%0.
al.
.
LE
LL N
5.

- AT,

al,
9.
50,
1.
52,
53
L1
9.
58,
5T

STASIL SYASOL SvasaL SYRSOL Synid SymidL SYAs SASIL SRS

4

[

[4

(4
1

[ 4
2

£

1
3
'
5
é
1n
12
T
[}
1%

SUBRIUTINE SYmSILeiA w8 2}

DIMERSION AL1Y, BLL1)

DOUBLE PRECISTIN DIN, WIRK

FACTIAITE GIVEN MATRIX BY REANS OF SUBRIVTINE mFSO

A x TRANSPISELT )oY

CALL FFSDCA M 5151

INVEAT UPREA TRIANGULAR MATALX T/PREPARE INVERSIIN LDIP
1PIY = NelNe1)/2

1ho = (PLY

INITIRLTZE UMYERSIQN-LOJP

0 & 1=1,M

BIN = Y_DO/ALIPLY)Y

atI?lv) = DIN
= N

KEND =

LANF =
IFCXEND
J = IND
INITIALIRE ROW-LDQP
DO & K=1,KEND

1-1
N - KEND
) 5,5,2

]

WIRK = 4.DD

RIM = RIN - )

LHOR = IPIV -
LYER = J

START INNER LO2P
B3 3 L=LANF [N

LYER = LVER + )

LHDA = LHOR + L .
WORK = WIAN « ALLVERISACLWIRY

ALY) = -WIRK-DIR

2 =]~ RIN

TPIV = IPIV - MIN

1HD = IND - )

‘10 = NelN+1)/2

pO 12 I=N,1,-1
Lk = Lh - 1
Sum = 0.0

oo 11 I=1,t
Sum = SUm » ACLO+J 100 )
CONTINUE

BMI) = Sum
CONT[NUE
=0

0o 8 I=1,&

LD =0+ {
k=10

sum = 0.9

0l ¥ =1 N
Sum = SUm + ACKI+BLSD
K=K+

CaINT INUE

81y = Sum
CONTINUE
RETURN

RETURN &

EKD

SYASL

SYRSM
SYRSIL
SYRsoL
SYMSNL
SYnSIL
SYAsSHL
SYMsaL
SYRSIL
SYmSIL
SYR3AL
SYmSN
SYm5IL
SYMSIL
SYMSIL
SYRSIY
SYmSOL
SYPSH
SYRSOL
SYmSaL
SYRSIL
SYnsSL
SymSaL
SYAs0L
SYR3L
SYRSOL
SYRSL
SYMSIL
SYMSIL
SYmSL
SYRSIL
SYmSoL
SYRSIL
SYmSaL
SYRSoL
SYRSOL
SymsaL
SYMSOL
SYnsoL
SyYmsoL
SYR3OL
SYMSaL
SYm5aL
SYmSIL
SYMSIL
SYRSJL
SYMSIL
SYMSL
SYMSH
SYR3IL
SYRSIL
SYP3aL
SYMSIL
SYRSIL
S¥YASIL
$YMSIL
5¥MSaL
SYmSIL



0L~V

gLl

LT

- " "on

108
i

300
350

400

A%0

100

SUBRIUTINE TIMCHR(ATIAE, KIDE)

ComMdN # FLICOW # CONLLY

EQUIVALENCE CCONCLY, TIMEND, CCONCIN, TIMENDD, (ONC12), JUTPUTY
OATA CYIMEL 7 0.0 /

IFCCTIREL 6T, 0.0) €T T2 100
CALL CLOCKLCFIMEDLD

£TIPE = 0.0

63 Td 200

€aLl CLaCK(CTImE)

ETImE = CTLRE - CTIRME]
1FLRIDE LER. ©) G TJ 350
EaLL LINECK(DD

WRITELCS,300) ETIPE

FOAMATL LAHOLOMPUTER TIME = F9.3, 8W RINUTES)
IF{ETIAE LY. RYIREY RETUAN
CALL LINECK{Z)

[FLRODE LEQ. 9 GD TQ 450
WRITEL S, %00 ATIRE

FORMATL STHOEXECUTION TERAINATED BECAUSE LIMPUTEI TIRE EICEEDS TIME

1 REQUESTED, F9.3, 8H AINUTES)
GO YJ %00
WAITEC S, %75 ) RTIRE

TIREKD = TIMER
OutPUT = 0.0
AETURN

4. 1]

TS FQANATC AHGTOMPUTER TIME EXCEEDS TIME REQUESTED, £9.2, BH MINUTES)

il

L1
oNEM
oNEW
as=l

[ YN}
SNEW

*NEW
wNEW
sNEw

SREW

TIACHK ' Timgwe  TIACMN ' TLMCME '% TIATRK ' TLACRE 'Y TIMERAE ' TIRCHL i TIRCKK

TInLHK
Tininx
finlrx
TimMCHK
TInIuK
TimCHX
TiACHX
TIRCHE
TIm{HE
TIRCHK
TIRCHK
TINCHK
TIRCHE
TIr{HE
TIRCHE
TINCHE
TInCHK
fimCHK
TInCHE
TIMCKK
TIMCHK
TIRCKK
TINCHK
TIMCHK
TimCHK
TIRCHE
TIMCHE
TImCHK
TLRCHK
TIACHX
TInCHK



poL-Y

LN

10.
n.
12.
11
11,

TaPLEN TILIN TIPLIN TarLIN TIFLIN TIPLIN 1IPLIN oLl TIPLIN

SUBRJUTING TOPLIN

CamrdN FTITLE 7 HIIB)
CamndN JFIRCON: KLTD

IF¢NC28Y LED. 11) RETURN
R28) = 11
Kiz9) = NC29) + )
WRITECS, 1000 NC29), H
100 FOAMATL (2AHITAW SYSTERS IMPRIVED NUMERICAL OIFFERENCING ANALYIER

= = = SINOA ~ = = UNIVAC=1108 FORTARN-¥ VERSIOW PA

T eGE L, 35 47 51 X0AL) aNEu
RETUAN . se-l
£ND

TIPLIM

TaPLIN
TIPLIN
TIPLIN
TaPLIN
TIPLIN
TIPLIN
TaPLIn
TIPLIN
TOPLIN
TOPLIN
TOPLIN
TIPLIN
TarLtn)
TIPLIN



S0L-Y

LU

0.
1.
22.
23.
28,
5.
25.
F 48
28.
29.
30,
n.
2.
n.
3,
3%,
5.
at.
8.
1,
20,
al,
LI R
3.
LLH
as,
LI
4t
LI
a9,
50,
51,
52,
53
5,
5.
5.
5T,
L3-8
89,

TPRANT

10
50

(1]

5

TPANT TPRRY TPRNT - TRANT TPRRT TPRNT

SUBRIUTINE TPRNT
LOGICAL LSRT, ChE
DIRENSION EXTLL)

LOmmIN FTERP 2 T01Y '
COMAIN FXSPACES KDIM, NYHW, NEXTUIY
COMmON ZFITCONZ RONCLDY

CQmmdN FDIMENSS NND, NNA, NNT

CAAMIN 7PIENTN/ LNJOE

EQUIVALENCE (NEXT,EXT)

OATA LSAT / FALSE. ¢
OATA BT 7 IHT /

TFLLNIDE (EQ. O} CALL NNREADC(1D
CALL STNORD

IFCLSRTY 60 TD 50

LSAT = .TAUE.

NO[M = NBI# - KNT

fFLKOIM LT, 0) 60 TD MO0

NNODE = NDIM + NEH !
D2 10 I=1,NNT

NEXT{RNIGE+D) = 1

CONTINLE

0d 30 J=2,KNT

K= KNT - 1 + 1}

EHK = . TRUE.

03 20 N=1,K

N = NEITCNNIDE+N )

NN1 = NEXTI{NNODE+N+1)
IFLNEXTLNOOE+NNY LE. NEXTOLNOICEsNNEYY GO T3 25
CHK = FALSE.
NEXFCNNIDE+N ) = NNL
NEXTCNMNIDE+N+1) = KN
CONTINGE

IF(CHE} GO TO 89

CONTINUE

IF(NDIM LT, 12} GO TD 100

J 1

L &

M= NTH + 1§

IF(L 6T, NNF) L = NNT

E= P

B2 T4 Iz),1

N = KEXTINNIDESD)

KREIT(K} = NEXT(LNIDE+N)
EXF(K+1) = TIN}

K=K+ 2

CONTINVE

K=K-1

TFEKINE 20) LT, £BY B 1O BD
CALL TaPLIN

WRETELL TS5

FIARATLLRN )

KINC23h = RINL2BY #
WALTFI4,90) CHT, NEXTC]D, EXTtie1) MM K, 2}

AL LI )

TPRANT

TPRNT? - TPRNT

aNEW

sn=]

TPANT
TPANT
TPANT
TIRNT
TPRNT
TPRNT
TPANT
TPRNT
TPRANT
TPRRY
TPRKY
TPANT
TFANT
TPANT
TPRNT
TPRNT
TPRNT
TPRNT
TPANT
TPRNT
TRANT
TPANT
TPRAY
TPRNT
TPRNT
TPRNT
TPANT
TPaNT
TPANT
TPANT®
TPANT
TPANT
TPRANT
TRANT
TPANT
TPRNT
TPRNT
TPRNT
TPRNT
TPRNT
TPRNT
TPRANT
TRANT
TPRANT
TPANT
TPANT
TPANT
TPANT
TPANT
TPANT
TPANTF
TPRANT
TPRNY
TPRNT
TPANT
TPRANT
TRANT
TPANT
TPRANT



301-V

3

1,
&2,
43
(LN
s,
48,
At
(18
(L
M.

90 FORMATLACAY, AL, I8, 1W:=, 612.5, 1%}
TINCREY = RDNEZED ¢ ]
1Fit .EQ. KNT) RETURN
=L+
L=l + &
B3 Td &0

100 WRITETE, 1100 KDIR

110 FOARAT{TSHO® v & INSUFFICIENT DYNAMIL STIRAGE AVAILABLE FOR SUBRAD
1UTIKE TPANT, NDIM = 15, TH = » »)
sTap
END.

TPANT
TPRNT
TPRNT
TPRANT
TPRANT
TPRNT
TrANT
TPANT
TPRXT
TPANT
TPANT



APPENDIX B
USERS DESCRIPTION FOR PLOTA

" This appendix presents user descriptions for a SINDA plotting
routine, PLOTA, and a tape combining routine, MCOMB. Both routines are on
the second file of the SINDA/Version 9 program tape but are main routines
rather than user subroutines. A brief description of the routines and the
user input description is given below.

~PLOTA DESCRIPTION
The plot routine which is available on the SINDA program tape can
be used with a history tape from a previous SINDA run to generate microfilm
output. The items available for plotting are (1) pressures for each pressure
_node or pressure drop values for each tube, (2) valve positions for each valve,
(3) flowrates for each tube and (4) temperatures for each temperature lump.

Each of these items may be plotted as a function of mission time. The user
'§$éEifies the grid time range to be plotted, a time label, and the items to
Qbe-p]otted. A number of history tapes may be combined prior to plotting
tne results. The user has the option of averaging any portion of the plotted
‘curve and of specifying the range of the ordinate axis.

The system control cards and the data input cards for PLOTA are
described below:

SYSTEM CONTROL CARDS FOR PLOTA

2. RUN

N mse

Iooeu

7 ASG A=XXX (SINDA PROGRAM TAPE)

7 ASG E=XXX (FIRST TAPE TO BE COMBINED)
7 ASG F=XXX (SECOND TAPE TO BE COMBINED)

Add additicnal ASG cards as required for
tapes to be combined

B~1



ASG T=XXX (COMBINED TAPE)

QO ~ 0~

XQT CUR
TRW A
PEF A
IN A
TRI A

© XQT PLOTA
DATA CARDS

Y ~d

7
8 EPF

PLOTA DATA CARDS

Columris Format Title

Card 1 (Title Card)}
1-7¢ 12A6 TITLEA

Card'2‘(Pafémeter Card)

1-10 F10.0 - TA
1T-20 F10.0 TZ
21-30 F10.0 6
31-35° 15 TTMX
36-40 I5 . MPNT

Description

Any 72 alphammeric characters to be used
as heading for each frame of plots

First value of time to be plotted {hours).
Last value of time to be plotted (hours).
Time range for each grid. Number of grids
drawn will be (TZ-TA)}/TPG. (If TPG is

left blank, the job will terminate.)

Time scale lable:

1, "SECONDS"

2, "MINUTES"

= 3, "HOURS"

Any other value, "***#xt

Print control code
= 1, prints information to be plotted
while loading the plot tape
# 1, will not print information to be plotted

B-2



Title

Columns Format

41-45 I5 NTP
36-50 15 KT
51-55 15 INC
56-60 I5 IUNIT
61-70 F10.0 ASTRT
71-80 F10.0 AST@P

Description

Number of tapes to be combined. Use a
negative number if start and/or stop times
are specified on Card 3 for any tape to
be combined.
Logical unit number to which tape to be
plotted is assigned. If left blank, unit
23 is assumed. (See Table B-I) The com-
bined tape is assigned to this unit.
= 1, every time point and associated data
value from thé tanes to be combined
will be transferred to the combined tape.
= 2, every second time point and associated
data values will be transferred to the
combined tape.

etc.

Logical unit number to which first tape
to be combined is assigned. If left
blank, unit 7 is assumed.

Beginning time for averages (hours).
Ending time for averages (hours).

Card 3 (Required only if NTP < 0. See Card 2 columns 41-45)

1-5 F5.3

6-10 F5.3

XSTART

XST@P

First time point from first tape to be
combined which will be transferred to

the combined tape.

Last time point from first tape to be

combined which will be transferred to

the combined tape.

Repeat XSTART and XST@P in five column fields for each tape to be combined.

Card 4 (Item Card)
1-5 15

ITEM

The item number to be plotted. Use a
negative value if this item is to start a

B-3



Columns - Format Title Description

new grid. A maximum of four curves may
be plotted on one grid. Insert a blank
card when the number of items exceeds
, 34000 divided by the number of points

'i ) : between TA and TZ. More item cards may
follow this blank card.

6-7 A2 ITYPE A two character item type code which

- determines the type of item to be plotted.

XX, pressures or pressure drop values
VP, valve positions

FR, flow rates

ST, node: temperatures

0, node numbers are actual numbers

1, node numbers are relative numbers

0, calculate the numerical average of
‘this item over the interval specified
by ASTRT and ASTPP in columns 61-70

~and 71-80 ot Card 2.

> 9, plot the average on the frame with

8 I TREL

\'4

9-10 12  KAVG

this item.
11-58 8A6 TITLES Item description to be printed at the top
S of each grid, along with the plotting
symbol which is generated and used by the
. . program.
59-60 Blank

The next two values are optional {may be left blank) on the cards whose
item numbers are negative and are ignored on all other item cards.

61-70 F10.0 YL@ The minimum (reference) value on the
R . Y-axis
71-80 F10.0 YHI The maximum value on the Y-axis

The above 1imits will be replaced by the program if numbers outside this
range are found in the histories of the items to be plotted on this grid.
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Columns Format Title Description
Repeat Card 4 for each item to be plotted.

Card 5
1-80 Blank
Card 6
1-80 . Blank

If additional history tapes are to be plotted, repeat Card 1 and subsequent
cards for each additional history tape.

COMBINE ROUTINE DESCRIPTION R

The combine routine, MCOMB, can be used to combine as many as six
history tapes into one history tape prior to its being plotted or being
compared to another tape. The combined tape which is generated can be saved
for future use if required. The user selects the frequency with which the
time points and associated data values on the original tapes are added to
the new tape. That is, every time point on the original tape can be added
to the new tape or every second, third, etc., point can be added depending
on the requirements Tor the combined tape.

The combine routine is a very useful feature if several history
tapes are generated on a long mission run. By combining these tapes before
plotting, a continuous plot of the mission can be obtained. The convenience
of the combine routine can alsc be observed when mission runs made with
different time increments are compared., OQbviously, the vun made with the
smaller time increment will take more computer time than the run made with
the larger time increment, and will probably require at least one "restart".
In such a situation, there would be two history tapes with the smaller time
increment to compare to one with the larger time increment. Normally, this
. would take two separate runs. However, with the new arrangement, the two
tapes with the smaller time increment can be combined and then compared to
the tape with the larger time increment on the same run. _

The system control cards and the data input cards for MCOMB are
described below.
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USER'S MANUAL FOR MCOMB ROUTINE

CONTROL AND PRGGRAM CARDS

= ~

~4 ~J ~4
oom (o2} (2]

00~y 00 ~d

OO =~ 00 =2

(ool N |

00~

RUN
MSG
ASG
ASG

ASG

ASG

XQT

TRM
PEF
N
TRI

XqQr

A=XXX (SINDA PROGRAM TAPE)
E=XXX (First Tape to be combined)

F=XXX (Second tape to be combined)
Add additional ASG cards as required for
tapes tc be combined.

K=XXX (Combined Tape)

CUR

A

A
A .

A

MCOMB

DATA CARDS

EQF

B~6



DATA CARDS FOR MCOMB ROUTINE

Number of tapes to be combined.

Description

Use a

negative value if start and/or stop times

are specified on Card 2.

be combined is assigned.

is assigned.

Logical unit number to which first tape to

If left blank
7 is assumed.

Logical unit number to which combined tape

If left blank, unit 13 is

assumed. -

time to be added to the times read
from tapes to be combined will be
suppiied on Card 3.

transfer times as read from tapes to
be combined.

» every time point and associated data

values read from the tapes to be com-
bined will be transferred to the com-
bined tape.

every second time point and associated
data values will be transferred to the
combined tape.

See Card 1 columns 1-5)

First time point from first tape to be com-

bined which will be transferred to the
combined tape.

Columns Format Title

Card 1 (Parameter Card)

1-5 I5 NTAPE

6-10 15 IUNIT
unit

11-15 IS KT

16-20 I5 KODE? =T,
= 0,

21-25 I5 INC =1,
= 2,
etc.

Card 2 (Required only if NTAPE < 0.

1-5 F5.3. XSTART

6-10 F5.3 XSTOP Last

time point from first tape which will

be transferred to the combined tape.

B-7



Columns Format - Title Description

Reheat XSTART and XSTOP in five columns fields for each tape to be combined.
Card 3 (Required only if KPDEZ > 0. See Card 1 columns 16-20)

1-10 F10.0 ADD Time to be added to each time read from
first tape to be combined.

Repeat ADD in 10 column fields for each tape to be combined.



TABLE B-1I

CORRESPONDENCE BETWEEN FORTRAN UNIT NO. & I/0 DEVICE

FORTRAN UNIT NO.  1/0 DEVICE
1 A
2 B
3 c
4 D
7 E
8 F
g G
10 H
11 I
12 J
13 K
14 L
15 M
16 N
18 0
19 P
20 Q
21 R
22 S
23 T
24 U
25 v
26 W
27 X
28 Y
29 Z
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